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(54) DISPLAY DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device with a good 
balance between colors of EL elements and a good balance in emission 
intensity, which is capable of displaying brightly-hued images. 
SOLUTION: The greater current the pixel needs to be passed in the EL 
element, the greater the width of pulled-around wire through which 
voltage or current is to be supplied to the element concerned. With this, 
the greater current the pixel needs, the smaller the wiring resistance 
gets of the pulled- around wire through which voltage or current is to 
be supplied to the element concerned. When the wiring resistance gets 
small, fall of potential gets small in the pulled-around wire, therefore, it 
becomes possible to make larger current to be passed through the EL 
element. In addition, since space for pulled-around wire is limited in an 
actual panel, the rate of width of the wire is changed for each color, and 
that is how balancing is made on current flowing on the EL element for 
each color. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the display which has two or more EL elements, two or more current supply lines, two or more 
leading-about wiring, and an external connection terminal. Said external connection terminal and said two or more 
current supply lines are electrically connected through said two or more leading-about wiring. Said two or more 
current supply lines So that the absolute value of the current which flows said two or more current supply lines is 
large, when connecting with the pixel electrode which said two or more EL elements have electrically and making 
said two or more EL elements drive The display characterized by the width of face of said leading-about wiring of 
two or more connected to said two or more current supply lines, respectively being large. 

[Claim 2] The display characterized by the width of face of two or more of said current supply lines being so large 
that the absolute value of the current which flows said two or more current supply lines being large in claim 1 
when making said two or more EL elements drive. 

[Claim 3] It is the display which has two or more pixels, two or more current supply lines, two or more leading- 
about wiring, and an external connection terminal. Said two or more pixels Any one, the EL element, and TFT for 
switching of two or more of said current supply lines, It has TFT for EL drive and said TFT for switching is 
controlling switching of said TFT for EL drive. By said TFT for EL drive Any one potential of two or more of said 
current supply lines is given to the pixel electrode which said EL element has. Said external connection terminal 
and said two or more current supply lines are electrically connected through said two or more leading-about 
wiring. The display characterized by the width of face of said leading-about wiring of two or more connected to 
said two or more current supply lines, respectively being so large that the absolute value of the current which 
flows said two or more current supply lines bejng large when making said EL element drive. 
[Claim 4] The display characterized by the channel width of the channel formation field which said TFT for EL 
drive has being so large that the absolute value of the current which flows said two or more current supply lines 
being large in claim 3 when making said EL element drive. 

[Claim 5] The display with which the die length of the LDD field which said TFT for EL drive has is characterized 
by the so that the absolute value of the current which flows said two or more current supply lines is 

large in claim 3 or claim 4, when making said EL element drive. 

[Claim 6] The display characterized by the width of face of two or more of said current supply lines being so large 
that the absolute value of the current which flows said two or more current supply lines being large in any 1 term 
of claim 3 thru/or claim 5 when making said EL element drive. 

[Claim 7] It is the display which has two or more EL elements, two or more current supply lines, two or more 
leading-about wiring, and an external connection terminal. Said two or more EL elements A pixel electrode, It has 
EL layer prepared between the counterelectrode, and said pixel electrode and said counterelectrode, respectively. 
Said external connection terminal and said two or more current supply lines are electrically connected through 
said two or more leading-about wiring. Said two or more current supply lines Said two or more EL elements are 
electrically connected to said pixel electrode which it has, respectively. The display characterized by the width of 
face of said leading-about wiring of two or more connected to said two or more current supply lines, respectively 
being so large that the current density of said EL layer which said two or more EL elements at the time of making 
said two or more EL elements drive have, respectively being large. 

[Claim 8] The display characterized by the width of face of two or more of said current supply lines being so large 
that the current density of said EL layer which said two or more EL elements at the time of making said two or 
more EL elements drive have in claim 7, respectively being large. 

[Claim 9] It is the display which has two or more pixels, two or more current supply lines, two or more leading- 
about wiring, and an external connection terminal. Said two or more pixels Any one, the EL element, and TFT for 
switching of two or more of said current supply lines, It has TFT for EL drive. Said EL element A pixel electrode 
and a counterelectrode, It has EL layer prepared between said pixel electrodes and said counterelectrodes, and 
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said TFT for switching is controlling switching of said TFT for EL drive. By said TFT for EL drive Any one 
potential of two or more of said current supply lines is given to the pixel electrode which said EL element has. 
Said external connection terminal and said two or more current supply lines are electrically connected through 
said two or more leading-about wiring. The display characterized by the width of face of said leading-about wiring 
of two or more connected to said two or more current supply lines, respectively being so large that the current 
density of said EL layer which said EL element at the time of making said EL element drive has being large. 
[Claim 10] The display characterized by the channel width of the channel formation field which said TFT for EL 
drive has being so large that the current density of said EL layer which said EL element at the time of making said 
EL element drive has in claim 9 being large. 

[Claim 1 1] The display with which the die length of the LDD field which said TFT for EL drive has is characterized 
by the so that the current density of said EL layer which said EL element at the time of making said EL 

element drive has in claim 9 or claim 10 is large. 

[Claim 12] The display characterized by the width of face of two or more of said current supply lines being so 
large that the current density of said EL layer which said EL element at the time of making said EL element drive 
has in any 1 term of claim 9 thru/or claim 1 1 being large. 

[Claim 13] It is the display which has two or more pixels, two or more current supply lines, two or more leading- 
about wiring, and an external connection terminal. Said two or more pixels Any one, the EL element, and TFT for 
switching of two or more of said current supply lines, It has TFT for EL drive and the video signal is inputted into 
the gate electrode of said TFT for EL drive through said TFT for switching. By said TFT for EL drive Any one 
potential of two or more of said current supply lines is given to the pixel electrode which said EL element has. 
Said external connection terminal and said two or more current supply lines are electrically connected through 
said two or more leading-about wiring. So that the absolute value of the current which flows said two or more 
current supply lines is large, when making said EL element drive The width of face of said leading-about wiring of 
two or more connected to said two or more current supply lines, respectively is large. The display with which a 
pixel with the larger absolute value of the current which flows said two or more current supply lines when making 
said EL element drive is characterized by the amplitude of the video signal inputted into the gate electrode of said 
TFT for EL drive being large. 

[Claim 14] The display characterized by the channel width of the channel formation field which said TFT for EL 
drive has being so large that the absolute value of the current which flows said two or more current supply lines 
being large in claim 13 when making said EL element drive. 

[Claim 15] The display with which the die length of the LDD field which said TFT for EL drive has is characterized 
by the so that the absolute value of the current which flows said two or more current supply lines is 

large in claim 13 or claim 14, when making said EL element drive. 

[Claim 1 6] The display characterized by the width of face of two or more of said current supply lines being so 
large that the absolute value of the current which flows said two or more current supply lines being large in any 1 
term of claim 13 thru/or claim 15 when making said EL element drive. 

[Claim 1 7] It is the display which has two or more pixels, two or more current supply lines, two or more leading- 
about wiring, and an external connection terminal. Said two or more pixels Any one, the EL element, and TFT for 
switching of two or more of said current supply lines, It has TFT for EL drive. Said EL element A pixel electrode 
and a counterelectrode, It has EL layer prepared between said pixel electrodes and said counterelectrodes, and 
the video signal is inputted into the gate electrode of said TFT for EL drive through said TFT for switching. By 
said TFT for EL drive Any one potential of two or more of said current supply lines is given to the pixel electrode 
which said EL element has. Said external connection terminal and said two or more current supply lines are 
electrically connected through said two or more leading-about wiring. So that the current density of said EL layer 
which said EL element at the time of making said EL element drive has is large The width of face of said leading- 
about wiring of two or more connected to said two or more current supply lines, respectively is large. The display 
with which a pixel with the larger current density of said EL layer which said EL element at the time of making 
said EL element drive has is characterized by the amplitude of the video signal inputted into the gate electrode of 
said TFT for EL drive being large. 

[Claim 18] The display characterized by the channel width of the channel formation field which said TFT for EL 
drive has being so large that the current density of said EL layer which said EL element at the time of making said 
EL element drive has in claim 1 7 being large. 

[Claim 19] The display with which the die length of the LDD field which said TFT for EL drive has is characterized 
by the so that the current density of said EL layer which said EL element at the time of making said EL 



element drive has in any 1 term of claim 17 or claim 18 is large. 

[Claim-^20] Thte display characterized by the width of face of two or more of said current supply lines being so 
large that the current density of said EL layer which said EL element at the time of making said EL element drive 
has in any 1 term of claim 17 thru/or claim 19 being large. 

[Claim 21] It is the display which has two or more pixels. Said two or more pixels It has an EL element, TFT for 
switching, and TFT for EL drive, respectively. Said TFT for switching is controlling switching of said TFT for EL 
drive. The electrical potential difference of the signal which said TFT for EL drive is controlling luminescence of 
said EL element, and is inputted into the gate electrode of said TFT for EL drive is a display characterized by 
changing with colors of the light which said EL element emits. 

[Claim 22] It is the display which has two or more EL elements, two or more current supply lines, two or more 
leading-about wiring, and an external connection terminal. Said external connection terminal and said two or more 
current supply lines The pixel electrode which connects electrically and said two or more EL elements have, 
respectively through one from which said two or more leading-about wiring differs, respectively It is the display 
characterized by having an EL ingredient of two or more of said current supply lines different, respectively with 
which it connects with one electrically and said two or more EL elements of each differ mutually, and the width of 
face of said leading-about wiring of two or more differing mutually. 

[Claim 23] Electronic equipment characterized by having said display in any 1 term of claim 1 thru/or claim 21. 
[Claim 24] Electronic equipment characterized by being an EL display, a video camera, the luminescence 
equipment of a head installation mold, picture reproducer, a goggles mold display, a personal computer, a cellular 
phone, or a sound system in claim 23. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment (electron device) which uses for a 
display EL (electroluminescence) indicating equipment which made the semiconductor device (component using a 
semi-conductor thin film) on the substrate, and was formed, and its EL indicating equipment. 
[0002] 

[Description of the Prior Art] In recent years, on the substrate, the technique which forms TFT progresses 
sharply and application development to a active-matrix mold display is furthered. And research of a active-matrix 
mold EL indicating equipment with an EL element is activating as a spontaneous light type component also 
especially in a active-matrix mold indicating equipment. EL indicating equipment is also called the organic 
electroluminescence display (OELDiOrganic EL Display) or the organic light emitting diode (OLED:Organic Light 
Emitting Diode). 

[0003] Unlike a liquid crystal display, EL display is a spontaneous light type. Although the EL element has the 
structure where EL layer was pinched by inter-electrode [ of a pair ], EL layer usually has a laminated structure. 
Typically, the laminated structure "the electron hole transportation layer / luminous layer / electronic 
transportation layer" which Tang and others of Eastman Kodak Co. proposed is mentioned. This structure has 
very high luminous efficiency, and most EL displays with which current and researches and developments are 
furthered have adopted this structure. 

[0004] Although the luminescence in an organic electroluminescence ingredient has luminescence 
(phosphorescence) at the time of returning from luminescence at the time of returning from a singlet excitation 
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state to a ground state (fluorescence), and a triplet excitation state to a ground state, one of luminescence of the 
lumineecencevnentioned above may be used for the EL element of this invention, or both luminescence may be 
used for it. 

[0005] Moreover, otherwise, the structure which carries out a laminating to the order of a hole-injection layer / 
electron hole transportation layer / luminous layer / electronic transportation layer or a hole-injection layer / an 
electron hole transportation layer / luminous layer / electronic transportation layer / electron injection layer on a 
pixel electrode is sufficient. Fluorescence coloring matter etc. may be doped to EL layer. 

[0006] And a predetermined electrical potential difference is applied to EL layer which becomes with the above- 
mentioned structure from the electrode of a pair, and thereby, in a luminous layer, the recombination of a carrier 
happens and light is emitted. In addition, if an EL element drives that an EL element emits light in this 
specification, it will be called. 

[0007] In addition, in this specification, the light emitting device formed in an anode plate, EL layer, and cathode is 
called an EL element. 

[0008] The structure of a typical active-matrix mold EL display (henceforth, EL display) is shown in drawing 14 . 
Drawing 14 (A) shows the pixel section and arrangement of a drive circuit of EL display. For 901, as for a source 
signal-line drive circuit and 903, the pixel section and 902 are [ a gate signal line drive circuit and 905 ] drawer 
terminals. 

[0009] The pixel section 901 has two or more pixels 906. 904 is the current supply line formed in the pixel section 
901, and has given potential to the pixel electrode of the EL element which all the pixels 906 have. The current 
supply line 904 is taken about, it connects with wiring 907, and the leading-about wiring 907 is connected to the 
external power source through the drawer terminal 905. 

[0010] A pixel 906 is chosen from the gate signal line drive circuit 903 by the selection signal inputted into the 
gate signal line 913. And it is given to the pixel 906 as which the potential of the current supply line 904 was 
chosen from the source signal-line drive circuit 902 by the video signal inputted into the source signal line 912, 
and some images are displayed on a pixel 906. 

[001 1] The circuit diagram of the pixel corresponding to R (red), G (green), and B (blue) is shown in drawing 14 (B) 
among the pixels 906 shown in drawing 14 (A), respectively. 

[0012] In drawing 14 (B), pixel 906r for R, and 906g of pixels for G and pixel 906b for B have the common gate 
signal line 913. Moreover, 906g of pixels for G has 91 2g of source signal lines for G, and, as for pixel 906b for B, 
pixel 906r for R has source signal-line 912b for B for source signal-line 91 2r for R, respectively. 
[0013] Pixel 906r for R, and 906g of pixels for G and pixel 906b for B have TFT910 for switching, and TFT91 1 for 
EL drive, respectively. Moreover, 906g of pixels for G has 91 5g of EL elements for G, and, as for pixel 906b for B, 
pixel 906r for R has EL element 915b for B for EL element 91 5r for R, respectively. 

[0014] If a selection signal is inputted into the gate signal line 913, TFT910 for switching by which the gate 
electrode was connected to the gate signal line 913 will be in the condition of ON altogether. On these 
specifications, this condition will be called, if the gate signal line 913 is chosen. 

[0015] And through TFT910 for switching of the condition of ON, the video signal inputted into 91 2g of source 
signal lines for source signal-line 912for R r and G and source signal-line 912b for B is inputted into EL 
element915r for R, 91 5g of EL elements for G, and EL element 915b for B, respectively, and is inputted into the 
gate electrode of TFT91 1 for EL drive. 

[0016] If a video signal is inputted into the gate electrode of TFT91 1 for EL drive, the potential of current supply 
line 914b for B will be given to the pixel electrode whose potential of 914g of current supply lines for G the 
potential of current supply line 914r for R is 915g of EL elements for G at the pixel electrode of EL element 915r 
for R at the pixel electrode of EL element 915b for B, respectively. Consequently, EL element915r for R, 91 5g of 
EL elements for G, and EL element 915b for B emit light, and 906g of pixels for pixel 906for R r and G and pixel 
906b for B display. 

[0017] By the way, it roughly divides into EL display and there are four colorization means of displaying. The 
method which forms the EL element which consists of three kinds of organic electroluminescence ingredients 
corresponding to R(red) G(green) B (blue) like EL display shown in drawing 14 , There are a method which 
combined the method which combined the EL element and color filter of white luminescence, blue, or the EL 
element and fluorescent substance (the color conversion layer of fluorescence: COM) of bluish green 
luminescence, and a method which puts the EL element corresponding to RGB on cathode (counterelectrode) 
using a transparent electrode. 

[0018] And even if the electrical potential difference concerning EL layer is generally the same, the luminescence 
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brightness of EL layer changes with organic electroluminescence ingredients used for EL layer. The electrical- 
potenfeial-difference-brightness property of EL layer of each color is shown in drawing 15 . As shown in drawing 
15 , the luminescence brightness to the applied voltage to EL layer changes with organic electroluminescence 
ingredients used for the EL element of each color. This is because the magnitude of the current density in the 
same applied voltage changes with organic electroluminescence ingredients. 

[0019] Moreover, even if current density is the same, the luminescence brightness in the same current density 
changes with organic electroluminescence ingredients. 

[0020] Therefore, generally, EL indicating equipment is adjusting the height of the potential of the current supply 
line corresponding to the pixel of each color, respectively, in order to arrange the balance of the luminescence 
brightness of the EL element of three colors. 
[0021] 

[Problem(s) to be Solved by the Invention] The magnitude of the current which flows in the pixel section through 
leading-about wiring is decided by the number of the pixels which are performing the white display in the pixel 
section. In addition, the pixel which is performing the white display means the pixel which has an EL element in 
the condition of emitting light. The current which flows in the pixel section through leading-about wiring becomes 
large, so that there are many pixels which are performing the white display. 

[0022] If the current which flows leading-about wiring becomes large, fall of potential will happen in leading-about 
wiring. Therefore, in the time with many pixels which are performing the white display, and few times, the 
electrical potential difference which requires the way when many for one EL element becomes small, and the 
luminescence brightness per pixel becomes low. 

[0023] Especially, in the case of EL display of color display, the magnitude of the electrical potential difference 
concerning the EL element of each color is adjusted, respectively, and the magnitude of the current which flows 
to the EL element of each color is changed. The fall of potential of leading-about wiring corresponding to this 
pixel in a pixel with the flowing larger current becomes large. Therefore, even if it is adjusting the magnitude of 
the electrical potential difference concerning the EL element of each color, respectively, the ratio of the current 
which flows the EL element of three colors will change in the time with many pixels of a white display, and few 
times. 

[0024] Therefore, if the number of the pixels of a white display changes, the situation where the balance of the 
luminescence brightness of the pixel corresponding to three colors collapses, respectively will arise. 
[0025] Moreover, in the conventional EL display, the electrical potential differences which the magnitude of the 
current which it is going to pass to an EL element differs for every color, therefore are applied to an EL element 
also differed. However, all of the LDD width of face of TFT for EL drive prepared as a switching element between 
the EL element and the current supply line and channel width were the same, and its amplitude of the electrical 
potential difference of the digital signal inputted into the gate electrode of all TFT(s) for EL drive was also the 
same. For this reason, TFT for EL drive will deteriorate with the height of the electrical potential difference 
concerning a current supply line. Moreover, power consumption cannot be stopped if the amplitude of the 
electrical potential difference of the digital signal inputted into the gate electrode of TFT for EL drive is large 
beyond the need. 

[0026] In view of the above-mentioned problem, this invention offers a technical problem EL display in which high 

definition color display is possible. 

[0027] 

[Means for Solving the Problem] this invention persons enlarged width of face of leading-about wiring with which 
the pixel which wants to enlarge the current passed to an EL element supplies an electrical potential difference or 
a current to the EL element of this pixel. Wiring resistance of leading-about wiring with which the pixel which 
wants to enlarge the current passed to an EL element by this supplies an electrical potential difference or a 
current to the EL element of this pixel becomes small. If wiring resistance becomes small, the fall of potential in 
leading-about wiring will become small, and it will become possible to enlarge the current passed to an EL element. 
In addition, since the tooth space which arranges leading-about wiring is restricted by the actual panel, it is 
changing the ratio of the width of face of leading-about wiring in each color, and it is possible to maintain the 
balance of the magnitude of a current which flows to the EL element of each color. 

[0028] Are concerned, there is nothing in the number of the pixels of a white display, and the above-mentioned 
configuration enables it to prepare the balance of the luminescence brightness of each pixel of R, G, and B. 
[0029] Moreover, if it designs so that not only leading-about wiring but the ratio of the width of face of the 
current supply line by which the pixel which wants to enlarge the current passed to an EL element supplies an 
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electrical potential difference or a current to the EL element of this pixel may become large, it will become 
possiWe to display a still higher definition image. 

[0030] Moreover, in this invention, the amplitude of the video signal to input may be enlarged only in the pixel to 
which a large current flows to an EL element. It is necessary to input the video signal of the big amplitude into a 
pixel unnecessary [ no ] for pixels, and power consumption can be stopped by the above-mentioned configuration. 
[0031] Moreover, TFT for EL drive which controls the current to an EL element passes comparatively many 
currents rather than TFT for switching which controls the drive of TFT for EL drive in order to make an EL 
element emit light. In addition, controlling the electrical potential difference concerning the gate electrode which 
TFT has as controlling the drive of TFT means making the TFT into an ON state or an OFF state. To TFT for EL 
drive of a pixel by which this invention is connected to the current supply line with the large absolute value of a 
current in the above-mentioned configuration, more currents will flow especially. Therefore, the problem that TFT 
for EL drive of the pixel connected to the current supply line with the large absolute value of a current will 
deteriorate early by hot carrier impregnation rather than TFT for EL drive of other pixels surfaces. 
[0032] Then, in this invention, the configuration which makes longer than the die length of the LDD field of TFT 
for EL drive of the pixel which displays a color with high luminescence brightness the die length of the LDD field 
of TFT for EL drive of the pixel which displays a color with low luminescence brightness as a cure against 
degradation of TFT for EL drive by hot carrier impregnation in addition to the above-mentioned configuration may 
be added. 

[0033] In addition, in this specification, the die length of a LDD field means the die length of the LDD field in the 
direction which connects a source field and a drain field. 

[0034] Moreover, channel width (W) of TFT for EL drive of the pixel connected to the current supply line with the 
large absolute value of a current at coincidence may be enlarged more. 

[0035] The typical plan and typical sectional view of TFT are shown in drawing 5 . Drawing 5 (A) is the plan of 
TFT and drawing 5 (B) is a sectional view in A-A' of drawing 5 (A). 

[0036] As for 501, as for a source field and 502, a drain field and 503 are gate electrodes. In the bottom of the 
gate electrode 503, the channel formation field 504 is established through gate dielectric film 505. In this 
specification, channel width (W) means the die length of the channel field 504 in a perpendicular direction to the 
direction of the current which flows between the source field 501 and the drain field 502. Moreover, channel 
length (L) means the die length of the channel field 504 in the direction of the current which flows to the source 
field 501 and the drain field 502. 

[0037] Even if the amount of this invention of the current on which TFT for EL drive controls a current supply 
line by the above-mentioned configuration when the absolute value of the flowing current becomes large 
increases, degradation of TFT for EL drive can be suppressed, and — in addition — and the value of the 
electrical potential difference impressed to an EL element enables it to adjust the luminescence brightness of the 
EL element, and it enables the balance of red and blue and green luminescence brightness to display a good vivid 
image. 
[0038] 

[Embodiment of the Invention] The plan of EL display of this invention is shown in drawing 1 . Drawing 1 (A) 
shows the pixel section and arrangement of a drive circuit of EL display. For 101, as for a source signal-line drive 
circuit and 103, the pixel section and 102 are [ a gate signal line drive circuit and 105 ] drawer terminals. 
[0039] The pixel section 101 has two or more pixels 106. 104 is the current supply line formed in the pixel section 
101, and has given potential to the pixel electrode of the EL element which all the pixels 106 have. The current 
supply line 104 is taken about, it connects with wiring 107, and the leading-about wiring 107 is connected to the 
external power source through the drawer terminal 105. In addition, the layout of the leading-about wiring 107 is 
not limited to the gestalt shown in drawing 1 . 

[0040] A pixel 106 is chosen from the gate signal line drive circuit 103 by the selection signal inputted into a gate 
signal line (not shown). And it is given to the pixel 106 as which the potential of the current supply line 104 was 
chosen from the source signal-line drive circuit 102 by the video signal inputted into a source signal line (not 
shown), and some images are displayed on a pixel 106. 

[0041] The enlarged drawing of the leading-about wiring 107 in drawing 1 (A) is shown in drawing 1 (B). 107r is 
[ leading-about wiring for G and 107b of leading-about wiring for R and 107g ] leading-about wiring for B. 
[0042] Since an EL element takes about and it connects with wiring at the serial, the ratio of a current which 
flows leading-about wiring corresponding to each color of RGB is equivalent to the ratio of the current density of 
EL layer corresponding to each color of RGB. Moreover, generally, wiring resistance is proportional to the die 
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length of sheet resistance and wiring, and in inverse proportion to the width of face of wiring. The die length of 
sheet resistance and wiring is fixed here. 

[0043] The electrical potential difference built over Vr and leading-about wiring for G in the electrical potential 
difference concerning leading-about wiring for R Vg, The electrical potential difference concerning leading-about 
wiring for B is set to Vb. The width of face of leading-about wiring for R Wr, If width of face of Wg and leading- 
about wiring for B is set to Wb for the width of face of leading-about wiring for G and current density of Ig and 
the EL element for B is set [ the current density of the EL element for R ] to lb for the current density of the EL 
element for Ir and G, the following formulas 1 will be realized from Ohm's law. In addition, a is a constant. 
[0044] 

[Formula 1] Vr=axIr/WrVg=axIg/WgVb=axIb/Wb [0045] Here, if Vr=Vg=Vb, the following formulas 2 will be drawn. 
[0046] 

[Formula 2] lr/Wr=Ig/Wg=Ib/Wb [0047] The following formulas 3 are drawn from a formula 2. 
[0048] 

[Formula 3] Wr:Wg:Wb=IrIg:Ib [0049] Therefore, in order to prepare the balance of the luminescence brightness of 
each pixel of R, G, and B from a formula 3, it takes about, and it designs so that the width of face of wiring may 
become larger than the width of face of leading-about wiring electrically connected to the EL element with small 
current density electrically connected to the EL element with large current density. Desirably, the ratio of the 
width of face of leading-about wiring is designed so that a formula 3 may be filled. 

[0050] Moreover, if not only leading-about wiring but the ratio of the width of face of the current supply line by 
which the pixel which wants to enlarge the current passed to an EL element supplies an electrical potential 
difference or a current to the EL element of this pixel is designed so that a formula 3 may be filled, it will become 
possible to display a still higher definition image. 

[0051] Are concerned, there is nothing in the number of the pixels of a white display, and the above-mentioned 
configuration enables it to prepare the balance of the luminescence brightness of each pixel of R, G, and B. 
[0052] 

[Example] (Example 1) This example explains the example to which the pixel which needs a large electrical 
potential difference for an EL element enlarges the amplitude of the digital signal inputted into this pixel. 
[0053] In the pixel of EL display, the connection configuration of TFT for EL drive and an EL element is shown 
briefly [ drawing 2 ]. As for TFT for EL drive, and 203, 202 is [ a current supply line and 206 ] EL elements. The 
digital signal with which the gate electrode of TFT202 for EL drive is given to a terminal 201 is inputted. The 
source field of TFT202 for EL drive is connected to the current supply line 203, and the drain field is connected 
to the pixel electrode which EL element 206 has. 

[0054] If the absolute value of the current given to the current supply line 203 is enlarged in order to make the 
luminescence brightness of an EL element high, the OFF state current (current which flows when TFT is in the 
condition of OFF) of TFT202 for EL drive will become large. Therefore, even when TFT202 for EL drive is in the 
condition of OFF, it may happen that an EL element emits light. 

[0055] In this invention, a pixel with the larger absolute value of the current which flows a current supply line 
amplifies the amplitude of the digital signal inputted into this pixel (specifically inputted into a terminal 201 in the 
case of drawing 2 ). Since the amplified digital signal is inputted into the gate electrode of TFT202 for EL drive, 
|VGS| of TFT202 for EL drive becomes large [ before a digital signal is amplified ]. Therefore, even if it enlarges 
the absolute value of the current of the current supply line 203, the OFF state current of TFT202 for EL drive 
can be suppressed, and even when TFT202 for EL drive is in the condition of OFF, it becomes possible to prevent 
the situation where an EL element emits light. 

[0056] In addition, this invention may be an EL display which is not limited to EL display which displays an image 
using a digital signal, but displays an image using an analog signal. 

[0057] (Example 2) This example gives and explains an example about the concrete configuration of the source 
signal-line drive circuit used in the example 1. 

[0058] The block diagram of the source signal-line drive circuit of this example is shown in drawing 3 . 400 is the 
pixel section and 401 is a source signal-line drive circuit. The source signal-line drive circuit 401 has a shift 
register circuit 402, the 1 st latch circuit 403, the 2nd latch circuit 404, the level-shifter circuit 405, and the buffer 
circuit 406. 

[0059] According to the timing signal (TS) generated in the shift register circuit 402, a digital signal (DV) is 
inputted and held from the exterior of the source signal-line drive circuit 401 at the 1st latch circuit 403. If the 
digital signal of all bits is inputted into the 1st latch circuit 403 and held, according to a latch pulse (LP), the 
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digital signals currently held at the 1st latch circuit 403 will be inputted into the 2nd latch circuit 404 all at once, 
and wiM be hefrd. And actuation that a digital signal (DV) is inputted and held from the exterior of the source 
signal-line drive circuit 401 at the 1st latch circuit 403 is started again. 

[0060] It is inputted into the level-shifter circuit 405, the amplitude is amplified, and the digital signal which were 
inputted into the 2nd latch circuit 404 all at once, and was held is outputted from a level-shifter circuit. The 
magnitude to amplify changes with absolute values of the height of the current which flows a current supply line 
in the pixel as which a digital signal is inputted. In the pixel as which a digital signal is inputted, the amplitude of 
digital video inputted into this pixel is greatly amplified, so that the absolute value of the height of the current 
which flows a current supply line is large. 

[0061] Thus, it becomes possible by changing the output voltage of a level-shifter circuit, i.e., the power-source 
potential of a level-shifter circuit, to change the amplitude of the digital signal inputted into a pixel for every color. 
[0062] Even if it enlarges the absolute value of the current of a current supply line, the OFF state current of TFT 
for EL drive can be suppressed, and the above-mentioned configuration enables it to prevent the situation where 
an EL element emits light, even when TFT for EL drive is in the condition of OFF. 

[0063] Buffer magnification is carried out in a buffer circuit 406, and the digital signal after the magnification 
outputted from the level-shifter circuit 405 is inputted into a corresponding source signal line. 
[0064] An example of the representative circuit schematic of the level-shifter circuit 405 is shown in drawing 4 . 
A digital signal is inputted from Vin of the level-shifter circuit 405. And the signal which reversed the polarity of a 
digital signal is inputted from Vinb. Moreover, it means that Vddh is connected to a high-voltage side power 
source, and Vss is connected to a low-battery side power source. 

[0065] The level-shifter circuit 403 is designed so that the signal which made the digital signal inputted into Vin 
amplify may be outputted from Vout. If the digital signal of Hi is inputted into Vin and the digital signal of Lo will 
specifically be inputted for the signal of Vss from Vout, the signal of Vddh from Vout will be outputted. 
[0066] (Example 3) This example shows the concrete numeric value of the width of face of the leading-about 
wiring 107 shown in drawing 1 . 

[0067] In this example, current density of the organic electroluminescence ingredient of R, G, and B was made 
into 7.5 mA/cm2, 3 mA/cm2, and 5 mA/cm2, respectively so that the luminescence brightness of the EL element 
of R, G, and B might serve as 100 cd/m2,100 cd/m2 and 50 cd/m2, respectively. 

[0068] From the value of the current density mentioned above, the ratio of the width of face of the current supply 
line of the pixel corresponding to R, G, and B is expressed with a formula 4 from the formula 3 shown with the 
gestalt of operation. 

[Formula 4] Wr:Wg:Wb**7.5: 3:5[0069] If it takes about according to a formula 4 and the width of face of wiring is 
designed, the balance of the luminescence brightness of each pixel of R, G, and B can be prepared. 
[0070] In addition, in this example, the width of face of leading-about wiring corresponding to R, G, and B does not 
need to be filling the formula 4. What is necessary is to enlarge most width of face of leading-about wiring 
corresponding to R, and just to make the smallest width of face of leading-about wiring corresponding to G. 
[0071] Are concerned, there is nothing in the number of the pixels of a white display, and the above-mentioned 
configuration enables it to prepare the balance of the luminescence brightness of each pixel of R, G, and B. 
[0072] Moreover, if width of face of the current supply line not only corresponding to leading-about wiring but R is 
enlarged most and width of face of the current supply line corresponding to G is made the smallest, it will become 
possible to prepare the balance of the luminescence brightness of each pixel of R, G, and B more effectively. If it 
designs so that it may take about more preferably and the width of face of a current supply line as well as wiring 
may fill a formula 4, it will become possible further to prepare the balance of the luminescence brightness of each 
pixel of R, G, and B. 

[0073] In addition, the current density of the organic electroluminescence ingredient used in this invention is not 
limited to the numeric value mentioned above. 

[0074] Moreover, although this example showed the example which amplifies the amplitude of a digital signal in EL 
indicating equipment which displays with a digital signal, this invention is not limited to this configuration. The 
configuration which amplifies the amplitude of an analog video signal in EL indicating equipment which displays 
with an analog video signal is also included in this invention. 

[0075] It combines with an example 1 or an example 2 freely, and this example can be carried out 
[0076] (Example 4) EL display of this invention is good also as structure which prepared how many TFT(s) in the 
pixel. For example, three thru/or six, or TFT beyond it may be prepared. By this example, EL display shows the 
configuration which has prepared three TFT(s) in the pixel. 
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[0077] the gate signal line by which TFT for switching and 4701 were connected to the source signal line, and 
4703 was connected to the gate electrode of TFT4702 for switching for 4702 in drawing 6 , and 4704 — in a 
capacitor (omitting is also possible) and 4706, TFT for power control and 4708 make it as the gate signal line for 
power control, and 4709 makes a current supply line and 4707 an EL element for TFT for EL drive, and 4705. 
About actuation of TFT4707 for power control, it is good to refer to an application for patent No. 364003 [ 2000 
to]. 

[0078] Moreover, although TFT4707 for power control is formed between TFT4704 for EL drive, and EL element 
4708 in this example, it is good also as structure where TFT4704 for EL drive was formed between TFT4707 for 
power control, and EL element 4708. Moreover, as for TFT4707 for power control, it is desirable to consider as 
the same structure as TFT4704 for EL drive, or to carry out a serial by the same barrier layer, and to form. 
[0079] the gate signal line by which a source signal line and 4802 were connected to TFT for switching, and 4803 
was connected to the gate electrode of TFT4802 for switching for 4801 in drawing 7 , and 4804 — in a capacitor 
(omitting is also possible) and 4806, TFT for elimination and 4808 make it as the gate signal line for elimination, 
and 4809 makes a current supply line and 4807 an EL element for TFT for EL drive, and 4805. About actuation of 
TFT4807 for elimination, it is good to refer to an application for patent No. 359032 [ 2000 to ]. 
[0080] It can connect with the gate of TFT4804 for EL drive, and the drain of TFT4807 for elimination can change 
now compulsorily the gate voltage of TFT4804 for EL drive. In addition, although TFT4807 for elimination is good 
also as a p channel mold TFT also as an n channel mold TFT, it is desirable to consider as the same structure as 
TFT4802 for switching so that the OFF state current can be made small. 

[0081] It combines with an example 1 - an example 3 freely, and this example can be carried out. 

[0082] (Example 5) This example uses and explains drawing 8 - drawing 1 1 to a detail in EL display of this 

invention about how to produce to coincidence TFT (the n channel mold TFT and p channel mold TFT) of the 

drive circuit prepared on the same substrate around the pixel section and the pixel section. 

[0083] First, the substrate 300 which consists of glass, such as barium borosilicate glass represented with this 

example by #7059 glass of Corning, Inc., #1737 glass, etc. or alumino borosilicate glass, is used. In addition, if it is 

the substrate which has translucency as a substrate 300, it will not be limited, but a quartz substrate may be 

used. Moreover, the plastic plate which has the thermal resistance which can bear the processing temperature of 

this example may be used. 

[0084] Subsequently, the substrate film 301 which consists of insulator layers, such as oxidation silicon film, a 
silicon nitride film, or an oxidation silicon nitride film, is formed on a substrate 300. Although two-layer structure 
is used as substrate film 301 in this example, the structure which carried out the laminating the monolayer of said 
insulator layer or more than two-layer may be used. 10~200nm (preferably 50-1 OOnm) formation of the oxidation 
silicon nitride film formed considering SiH4, NH3, and N20 as reactant gas, using plasma-CVD method as eye 
much more 301 of substrate film 301 a is carried out. In this example, oxidation silicon nitride film of 50nm of 
thickness 301a (presentation ratio Si= 32%, 0= 27%, N= 24%, H= 17%) was formed. Subsequently, laminating 
formation of the oxidation silicon nitride film 301b formed considering SiH4 and N20 as reactant gas is carried out 
at the thickness of 50-200nm (preferably 100-150nm), using a plasma-CVD method as [ of the substrate film 
301 ] a NI layer. In this example, oxidation silicon nitride film of 100nm of thickness 301b (presentation ratio Si= 
32%", 0= 59%, N= 7%, H= 2%) was formed. 

[0085] Subsequently, the semi-conductor layers 302-305 are formed on the substrate film. Patterning of the 
crystalline substance semi-conductor film obtained by performing well-known crystallization processings (the heat 
crystallizing method using the catalyst of the laser crystallizing method, the heat crystallizing method, or nickel 
etc.) is carried out to a desired configuration, and the semi-conductor layers 302-305 form it, after forming the 
semi-conductor film which has amorphous structure with well-known means (LPCVD a spatter, law or a plasma- 
CVD method, etc.). The thickness of these semi-conductor layers 302-305 is formed by the thickness of 25- 
80nm (preferably 30-60nm). Although there is no limitation in the ingredient of the crystalline substance semi- 
conductor film, it is good to form preferably with silicon (silicon) or a silicon germanium (SiXGe1-X (X=0.0001- 
0.02)) alloy. After forming the 55nm amorphous silicon film using a plasma-CVD method, the solution containing 
nickel was made to hold on the amorphous silicon film in this example. After performing dehydrogenation (500 
degrees C, 1 hour) on this amorphous silicon film, heat crystallization (550 degrees C, 4 hours) was performed, 
laser annealing processing for improving crystallization further was performed, and the crystalline substance 
silicon film was formed. And the semi-conductor layers 302-305 were formed by patterning [ film / this / 
crystalline substance silicon ] processing using the photolithography method. 

[0086] Moreover, after forming the semi-conductor layers 302-305, in order to control the threshold of TFT, a 



minute amount impurity element (boron or Lynn) may be doped. 

[0087^Moreo^er, when producing the crystalline substance semi-conductor film by the laser crystallizing method, 
the excimer laser of a pulse oscillation mold or a continuation luminescence mold, and an YAG laser and YV04 
laser can be used. When using such laser, it is good to use the approach of condensing to a line the laser light 
emitted from the laser oscillation machine by optical system, and irradiating the semi-conductor film. Although an 
operation person makes **** selection, the conditions of crystallization are made into the pulse oscillation 
frequency of 300Hz when using an excimer laser, and make a laser energy consistency 100 - 400 mJ/cm2 
(typically 200 - 300 mJ/cm2). Moreover, it is good to consider as the pulse oscillation frequency of 30-300kHz 
using the 2nd higher harmonic, in using an YAG laser, and to make a laser energy consistency into 300 - 600 
mJ/cm2 (typically 350 - 500 mJ/cm2). and width of face of 100-1000 micrometers, for example, the laser light 
which condensed to the line by 400 micrometers, — the whole substrate surface — crossing — irradiating — the 
line at this time — what is necessary is just to perform the rate of superposition of laser light (rate of overlap) as 
50 - 90% 

[0088] Subsequently, wrap gate dielectric film 306 is formed for the semi-conductor layers 302-305. Gate 
dielectric film 306 is formed using a plasma-CVD method or a spatter by the insulator layer which sets thickness 
to 40-1 50nm, and contains silicon. At this example, it formed by the thickness of 1 10nm by the plasma-CVD 
method the oxidation silicon nitride film (presentation ratio Si= 32%, 0= 59%, N= 7%, H= 2%). Of course, gate 
dielectric film is not limited to an oxidation silicon nitride film, and may use the insulator layer containing other 
silicon as a monolayer or a laminated structure. 

[0089] Moreover, when using the oxidation silicon film, TEOS (Tetraethyl Orthosilicate) and 02 can be mixed by 
the plasma-CVD method, and it can consider as the reaction pressure of 40Pa, and the substrate temperature of 
300-400 degrees C, it can be made to be able to discharge by RF (13.56MHz) power flux density 0.5 - 0.8 W/cm2, 
and can form. Thus, the oxidation silicon film produced can acquire a property good as gate dielectric film by 400- 
500-degree C heat annealing after that. 

[0090] Subsequently, as shown in drawing 8 (A), laminating formation of the 1 st electric conduction film 307 of 
20-1 OOnm of thickness and the 2nd electric conduction film 308 of 100-400nm of thickness is carried out on gate 
dielectric film 306. In this example, laminating formation of the 2nd electric conduction film 308 which consists of 
the 1st electric conduction film 307 which consists of TaN film of 30nm of thickness, and W film of 370nm of 
thickness was carried out. The TaN film was formed by the spatter and carried out the spatter within the ambient 
atmosphere containing nitrogen using the target of Ta. Moreover, W film was formed by the spatter which used 
the target of W. In addition, it can also form with the heat CVD method using 6 tungsten fluoride (WF6). Anyway, 
in order to use it as a gate electrode, it is necessary to attain low resistance-ization, and as for the resistivity of 
W film, it is desirable to make it 20 or less microomegacm. In W film, although W film can attain low resistivity- 
ization by enlarging crystal grain, when there are many impurity elements, such as oxygen, crystallization is 
checked and forms it into high resistance. Therefore, in this example, it is the spatter which used the target of W 
(99.9999% of purity, 99.99%) of a high grade, and resistivity 9 - 20microomegacm were able to be realized by 
considering enough and forming W film so that there may be no mixing of the impurity out of a gaseous phase 
further at the time of membrane formation. 

[0091] In addition, in this example, although TaN and the 2nd electric conduction film 308 were set to W for the 
1st electric conduction film 307, it is not limited especially but the element with which all were chosen from Ta, W, 
Ti, Mo, aluminum, Cu, Cr, and Nd, or said element may be formed with the alloy ingredient or compound ingredient 
used as a principal component. Moreover, the semi-conductor film represented by the polycrystal silicon film 
which doped impurity elements, such as Lynn, may be used. Moreover, the alloy which consists of Ag, Pd, and Cu 
may be used. Moreover, form the 1 st electric conduction film by the tantalum (Ta) film, and use the 2nd electric 
conduction film as W film, and it is combined. Form the 1st electric conduction film by the titanium nitride (TiN) 
film, and use the 2nd electric conduction film as W film, and it is combined. It is good also as a combination which 
forms the 1st electric conduction film by the tantalum nitride (TaN) film, and uses the 2nd electric conduction film 
as aluminum film and which combines, forms the 1st electric conduction film by the tantalum nitride (TaN) film, 
and uses the 2nd electric conduction film as Cu film. 

[0092] Next, 1st etching processing for forming the masks 309-312 which consist of a resist using the 
photolithography method, as shown in drawing 8 (B), and forming an electrode and wiring is performed. The 1st 
etching processing performs on the 1st and 2nd etching conditions. In this example, it etched by using CF4, and 
CI2 and 02 for the gas for etching, setting each gas stream quantitative ratio to 25/25/10 (seem), using the ICP 
(Inductively CoupledPlasma: inductive-coupling mold plasma) etching method as 1st etching condition, supplying 
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RF (13.56MHz) power of 500W to the electrode of a coil mold by the pressure of 1Pa, and generating the plasma. 
Here, the dry etching system (Model E645-**ICP) which used ICP by Matsushita Electric Industrial Co., Ltd. was 
used. RF (13.56MHz) power of 150W is supplied also to a substrate side (sample stage), and a negative auto-bias 
electrical potential difference is impressed substantially. W film is etched according to this 1st etching condition, 
and the edge of the 1st conductive layer is made into a taper configuration. Etch rates [ as opposed to 200.39 
nm/min and TaN in the etch rate to W in the 1st etching condition ] are 80.32 nm/min, and the selection ratio of 
W to TaN is about 2.5. Moreover, the taper angle of W becomes about 26 degrees according to this 1st etching 
condition. 

[0093] Then, as shown in drawing 8 (B), it changed into the 2nd etching condition, without removing the masks 
309-312 which consist of a resist, and CF4 and CI2 were used for the gas for etching, each quantity-of-gas-flow 
ratio was made into 30/30 (seem), RF (13.56MHz) power of 500W was supplied to the electrode of a coil mold by 
the pressure of 1Pa, the plasma was generated, and etching for about 30 seconds was performed. RF (13.56MHz) 
power of 20W is supplied also to a substrate side (sample stage), and a negative auto-bias electrical potential 
difference is impressed substantially. On the 2nd etching condition which mixed CF4 and CI2, W film and the TaN 
film are etched to the same extent. Etch rates [ as opposed to 58.97 nm/min and TaN in the etch rate to W in the 
2nd etching condition ] are 66.43 nm/min. In addition, in order to etch without leaving residue on gate dielectric 
film, it is good to make etching time increase at about 10 - 20% of a rate. 

[0094] In etching processing of the above 1st, the edge of the 1st conductive layer and the 2nd conductive layer 
serves as a taper configuration according to the effectiveness of the bias voltage impressed to a substrate side 
by having been suitable in the configuration of the mask which consists of a resist. What is necessary is just to 
make the include angle of this taper section into 15-45 degrees. In this way, the conductive layers 314-317 (the 
1st conductive layers 314a-317a and 2nd conductive layer 314b~317b) of the 1st configuration which consists of 
the 1st conductive layer and 2nd conductive layer by 1st etching processing are formed. 319 is gate dielectric film 
and the field which about 20~50nm of fields which are not covered by the conductive layers 314-317 of the 1st 
configuration was etched, and became thin is formed. 

[0095] And 1st doping processing is performed without removing the mask which consists of a resist, and the 
impurity element which gives n mold to a semi-conductor layer is added. ( Drawing 8 (B)) What is necessary is 
just to perform doping processing with the ion doping method or ion-implantation. The conditions of the ion doping 
method make a dose 1x1013 - 5x1015 atoms/cm2, and perform acceleration voltage as 60-100keV. In this 
example, the dose was made into 1.5x1015 atoms/cm2, and acceleration voltage was performed as 80keV(s). the 
element which belongs to 15 groups as an impurity element which gives n mold — typical — Lynn — although (P) 
or arsenic (As) is used — here — Lynn — (P) was used. In this case, it becomes a mask to the impurity element 
with which conductive layers 314-317 give n mold, and the high concentration impurity ranges 320-323 are 
formed in self align. In the high concentration impurity ranges 320-323, the impurity element which gives n mold 
by the density range of 1x1020 - 1x1021 atoms/cm3 is added. 

[0096] Subsequently, 2nd etching processing is performed, without removing the mask which consists of a resist 
as shown in drawing 8 (C). Here, it etched by using CF4, and CI2 and 02 for the gas for etching, setting each gas 
stream quantitative ratio to 20/20/20 (seem), supplying RF (13.56MHz) power of 500W to the electrode of a coil 
mold by the pressure of 1Pa, and generating the plasma. RF (13.56MHz) power of 20W is supplied also to a 
substrate side (sample stage), and a negative auto-bias electrical potential difference is impressed substantially. 
Etch rates [ as opposed to 124.62 nm/min and TaN in the etch rate to W in the 2nd etching processing ] are 
20.67 nm/min, and the selection ratio of W to TaN is 6.05. Therefore, W film is etched alternatively. The taper 
angle of W became 70 degrees by this 2nd etching. The 2nd conductive layer 324b-327b is formed by this 2nd 
etching processing. On the other hand, the 1st conductive layer 314a~317a is hardly etched, but forms the 1st 
conductive layer 324a-327a. 

[0097] Subsequently, 2nd doping processing is performed. Doping uses the 2nd conductive layer 324b-327b as a 
mask to an impurity element, and it dopes it so that an impurity element may be added by the semi-conductor 
layer of the taper section lower part of the 1st conductive layer. In this example, a dose 1.5x1014, current density 
O.SmicroA, and acceleration voltage 90keV performed plasma doping, using P (Lynn) as an impurity element. In 
this way, the low concentration impurity ranges 329-332 which lap with the 1 st conductive layer are formed in 
self align. The concentration of Lynn (P) added to these low concentration impurity ranges 329-332 is 1x1017 - 
5x1018 atoms/cm3, and has the loose concentration gradient according to the thickness of the taper section of 
the 1st conductive layer. In addition, in the semi-conductor layer which laps with the taper section of the 1st 
conductive layer, although high impurity concentration is low a IrttJe toward the edge of the taper section of the 
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1st conductive layer to the inside, it is almost comparable concentration. Moreover, the high concentration 
impurity ranges 333-336 where the high-concentration impurity element was added are formed. 
[0098] Subsequently, as shown in drawing 9 (B), after removing the mask which consists of a resist, 3rd etching 
processing is performed using the photolithography method. In this 3rd etching processing, the taper section of 
the 1st conductive layer is etched partially, and it is carried out in order to make it the configuration which laps 
with the 2nd conductive layer. However, the mask 338 which consists of a resist as shown in drawing 9 (B) is 
formed in the field which does not perform 3rd etching. 

[0099] Using CI2 and SF6 as etching gas, the etching conditions in the 3rd etching processing make each gas 
stream quantitative ratio 10/50 (seem), and perform it using the ICP etching method like the 1st and 2nd etching. 
In addition, the etch rate to TaN in the 3rd etching processing is 1 1 1.2 nm/min, and the etch rate to gate 
dielectric film is 12.8 nm/min. 

[0100] In this example, it etched by supplying RF (13.56MHz) power of 500W to the electrode of a coil mold by the 
pressure of 1.3Pa, and generating the plasma. RF (13.56MHz) power of 10W is supplied also to a substrate side 
(sample stage), and a negative auto-bias electrical potential difference is impressed substantially. Of the above, 
the 1st conductive layer 340a~342a is formed. 

[0101] Of the 3rd above-mentioned etching, the impurity ranges (LDD field) 343-345 which do not lap with the 
1st conductive layer 340a~342a are formed. In addition, the impurity range (GOLD field) 346 has lapped with 1st 
conductive layer 324a. 

[0102] Moreover, finally the electrode which the electrode formed by 1st conductive layer 324a and 2nd 
conductive layer 324b finally turned into a gate electrode of the n channel mold TFT of a drive circuit, and was 
formed by 1st conductive layer 340a and 2nd conductive layer 340b turns into a gate electrode of the p channel 
mold TFT of a drive circuit. 

[0103] Similarly finally the electrode formed by 1st conductive layer 341a and 2nd conductive layer 341b turns 
into a gate electrode of the n channel mold TFT of the pixel section, and, finally the electrode formed by 1st 
conductive layer 342a and 2nd conductive layer 342b turns into a gate electrode of the p channel mold TFT of 
the pixel section. 

[0104] thus, this example could form in coincidence the impurity ranges (LDD field) 343-345 which do not lap with 
the 1st conductive layer 340a-342a, and the impurity range (GOLD field) 346 which laps with 1st conductive layer 
324a, and embraced the TFT property — it makes and a part injury is attained. 

[0105] Next, etching processing of the gate dielectric film 319 is carried out. Etching processing here uses CHF3 
for etching gas, and is performed using a reactive-ion-etching method (the RIE method). At this example, 3rd 
etching processing was performed by the chamber pressure of 6.7Pa, RF power 800W, and CHF3 quantity-of- 
gas-flow 35sccm. 

[0106] Thereby, a part of high concentration impurity ranges 333-336 are exposed, and insulator layers 356a- 
356d are formed. 

[0107] Subsequently, after removing the mask which consists of a resist, the masks 348 and 349 which newly 
consist of a resist are formed, and 3rd doping processing is performed. The impurity ranges 350-353 where the 
impurity element which gives a conductivity type (p mold) with said one reverse conductivity type (n mold) to the 
semi-conductor layer used as the barrier layer of the p channel mold TFT by this 3rd doping processing was 
added are formed. ( Drawing 9 (O) The 1 st conductive layer 340a and 342a is used as a mask to an impurity 
element, the impurity element which gives p mold is added, and an impurity range is formed in self align. 
[0108] In this example, impurity ranges 350-353 are formed by the ion doping method for having used diboron 
hexahydride (B-2 H6). In addition, in the case of this 3rd doping processing, the semi-conductor layer which forms 
the n channel mold TFT is covered with the masks 348 and 349 which consist of a resist. Although Lynn is added 
by concentration different, respectively by the 1st doping processing and the 2nd doping processing in impurity 
ranges 350-353, in order to function as the source field and drain field of the p channel mold TFT by carrying out 
doping processing so that the concentration of the impurity element which gives p mold also in which the field 
may serve as 2x1020 - 2x1021 atoms/cm3, a problem is not produced at all. 
[0109] An impurity range is formed in each semi-conductor layer at the process to the above. 
[0110] Subsequently, the masks 348 and 349 which consist of a resist are removed, and the 1st interlayer 
insulation film 357 is formed. It forms by the insulator layer which sets thickness to 100-200nm, and contains 
silicon, using a plasma-CVD method or a spatter as this 1 st interlayer insulation film 357. In this example, the 
oxidation silicon nitride film of 150nm of thickness was formed by the plasma-CVD method. Of course, the 1st 
interlayer insulation film 357 is not limited to an oxidation silicon nitride film, and may use the insulator layer 

-14- 



containing other silicon as a monolayer or a laminated structure. 

[01 1 1 ^Subsequently, as shown in drawing 10 (A), the process which carries out activation of the impurity element 
added by each semi-conductor layer is performed- This activation process is performed by the heat annealing 
method for using a furnace annealing furnace. As a heat annealing method, the oxygen density performed 1 ppm 
or less of activation by 550 degrees C and heat treatment of 4 hours at this example that what is necessary is 
just to perform 400-700 degrees C at 500-550 degrees C typically in nitrogen-gas-atmosphere mind 0.1 ppm or 
less preferably. In addition, the laser annealing method or the rapid thermal annealing method (RTA law) other 
than the heat annealing method is applicable. 

[01 12] In addition, in this example, gettering is carried out to the impurity range (350 334-336, 351) where the 
nickel used as a catalyst at the above-mentioned activation and coincidence on the occasion of crystallization 
includes high-concentration Lynn, and the nickel concentration in the semi-conductor layer which mainly serves 
as a channel formation field is reduced. Thus, an OFF state current value falls, high electric field effect mobility is 
obtained from crystallinity being good, and TFT which has the produced channel formation field can attain a good 
property. 

[01 13] Moreover, activation may be performed before forming the 1st interlayer insulation film. However, when the 
used wiring material is weak with heat, it is desirable to perform activation, after forming an interlayer insulation 
film (the insulator layer which uses silicon as a principal component, for example, a silicon nitride film), in order to 
protect wiring etc. like this example. 

[01 14] In addition, after performing activation, doping processing may be performed, and the 1st interlayer 
insulation film may be made to form. 

[01 15] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 12 hours 
is performed at 300-550 degrees C, and the process which hydrogenates a semi-conductor layer is performed. In 
this example, 410 degrees C and heat treatment of 1 hour were performed for hydrogen in about 3% of nitrogen- 
gas-atmosphere mind to include. This process is a process which carries out termination of the dangling bond of a 
semi-conductor layer by the hydrogen contained in an interlayer insulation film. As other means of hydrogenation, 
plasma hydrogenation (the hydrogen excited by the plasma is used) may be performed. 

[01 16] Moreover, when using the laser annealing method as activation, after performing the above-mentioned 
hydrogenation, it is desirable to irradiate laser light, such as an excimer laser and an YAG laser. 
[01 17] Subsequently, as shown in drawing 10 (B), the 2nd interlayer insulation film 358 which consists of an 
organic insulating material ingredient is formed on the 1st interlayer insulation film 357. In this example, the acrylic 
resin film of 1.6 micrometers of thickness was formed. Subsequently, patterning for forming the contact hole 
which arrives at each impurity ranges 333, 335, 350, and 351 is performed. 

[01 18] The film which consists of an insulating material containing silicon or organic resin as the 2nd interlayer 
insulation film 358 is used. As an insulating material containing silicon, oxidation silicon, silicon nitride, and 
oxidation silicon nitride can be used, and polyimide, a polyamide, an acrylic, BCB (benz-cyclo~butene), etc. can be 
used as organic resin. 

[01 19] In this example, the oxidation silicon nitride film formed by the plasma-CVD method was formed, in 
addition — as the thickness of an oxidation silicon nitride film — desirable — 1-5 micrometers (still more 
preferably 2-4 micrometers) — then, it is good. The oxidation silicon nitride film is effective when suppressing 
degradation of an EL element, since there is little moisture contained in the film itself. 

[0120] Moreover, although dry etching or wet etching can be used for formation of a contact hole, considering the 
problem of the electrostatic discharge at the time of etching, it is desirable to use the wet etching method. 
[0121] Furthermore, in formation of a contact hole here, in order to etch the 1st interlayer insulation film and the 
2nd interlayer insulation film into coincidence, as for the ingredient which considering the configuration of a 
contact hole forms the 2nd interlayer insulation film, it is desirable to use what has an etch rate quicker than the 
ingredient which forms the 1st interlayer insulation film. 

[0122] And the wiring 359-366 electrically connected with each impurity ranges 333, 335, 350, and 351, 
respectively is formed. And although patterning of the cascade screen of Ti film of 50nm of thickness and the 
alloy film (alloy film of aluminum and Ti) of 500nm of thickness is carried out and it is formed, other electric 
conduction film may be used. 

[0123] Subsequently, a transparent electrode 367 is formed by forming and carrying out patterning of the 
transparence electric conduction film by the thickness of 80-120nm on it. ( Drawing 10 (B)) 

[0124] In addition, in this example, the transparence electric conduction film which mixed the zinc oxide (ZnO) of 
2-20 [%] is used for the indium oxide tin (ITO) film or indium oxide as a transparent electrode. 
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[0125] Moreover, the drain field of TFT for EL drive and electric connection are formed by forming a transparent 
electrode 367* in piles in contact with the drain wiring 365. 

[0126] Next, as shown in drawing 1 1 , the insulator layer (this example oxidation silicon film) containing silicon is 
formed in the thickness of 500 [nm], opening is formed in the location corresponding to a transparent electrode 
367, and the 3rd interlayer insulation film 368 which functions as a bank is formed. In case opening is formed, it 
can consider as the side attachment wall of a taper configuration easily by using the wet etching method. Since 
degradation of EL layer resulting from a level difference will pose a remarkable problem if the side attachment wall 
of opening is not fully gently-sloping, cautions are required. 

[0127] In addition, in this example, although the film which becomes with oxidation silicon as the 3rd interlayer 
insulation film is used, depending on the case, organic resin film, such as polyimide, a polyamide, an acrylic, and 
BCB (benz-cyclo-butene), can also be used. 

[0128] Next, as drawing 1 1 shows, the EL layer 369 is formed with vacuum deposition, and cathode (MgAg 
electrode) 370 and the protection electrode 371 are further formed with vacuum deposition. It is desirable to 
precede to form the EL layer 369 and cathode 370 at this time, to heat-treat to a transparent electrode 367, and 
to remove moisture completely. In addition, although a MgAg electrode is used as cathode of an EL element in 
this example, you may be other well-known ingredients. 

[0129] In addition, a well-known ingredient can be used as an EL layer 369. Although two-layer structure which 
becomes by the electron hole transportation layer (Hole transporting layer) and the luminous layer (Emitting layer) 
is used as EL layer in this example, either a hole-injection layer, an electron injection layer or an electronic 
transportation layer may be prepared. Thus, various examples are already reported and combination may use 
which the configuration. 

[0130] In this example, polyphenylene vinylene is formed with vacuum deposition as an electron hole 
transportation layer. Moreover, as a luminous layer, what carried out molecular dispersion of the PBD of 1, 3, and 
4-OKISA diazole derivative to the polyvinyl carbazole 30 to 40% was formed with vacuum deposition, and the 
coumarin 6 is added about 1% as a green emission center. 

[0131] Moreover, although it is possible for the protection electrode 371 to also protect the EL layer 369 from 
moisture or oxygen, it is good to form the passivation film 372 still more preferably. In this example, the silicon 
nitride film of 300nm thickness is prepared as passivation film 372. You may form continuously without this 
passivation film's also carrying out atmospheric-air release after the protection electrode 371. 
[0132] Moreover, the protection electrode 371 has the typical metal membrane which is prepared in order to 
prevent degradation of cathode 370, and uses aluminum as a principal component. Of course, other ingredients 
are sufficient. Moreover, since the EL layer 369 and cathode 370 are very weak for moisture, it is desirable to 
form continuously without carrying out atmospheric-air release even of the protection electrode 371, and to 
protect EL layer from the open air. 

[0133] In addition, what is necessary is just to set to 80-200 [nm] (typically 100-150 [nm]) thickness whose 
thickness of the EL layer 369 is 10-400 [nm] (typically 60-150 [nm]), and cathode 370. 
[0134] In this way, EL display of structure as shown in drawing 1 1 is completed. In addition, in the creation 
process of EL display in this example, on the configuration of a circuit, and the relation of a process, although the 
gate signal line is formed by aluminum which is the wiring material which forms a source signal line and forms the 
source and a drain electrode by Ta and W which are the ingredient which forms the gate electrode, a different 
ingredient may be used. 

[0135] Moreover, the pixel section 507 which has the drive circuit 506 which has the n channel mold TFT501 and 
the p channel mold TFT502, and TFT503 for switching and TFT504 for EL drive can be formed on the same 
substrate. 

[0136] The n channel mold TFT501 of the drive circuit 506 has the high concentration impurity range 333 which 
functions as the channel formation field 380, the low concentration impurity range 329 (GOLD field) which laps 
with 1st conductive layer 324a which constitutes some gate electrodes, a source field, or a drain field. It has the 
impurity range 350 which functions on the p channel mold TFT502 as the channel formation field 373, the impurity 
range 352 which does not lap with 1st conductive layer 340a which constitutes some gate electrodes, a source 
field, or a drain field. 

[0137] It does not lap with 1st conductive layer 341a which forms the channel formation field 374 and a gate 
electrode in TFT503 for switching of the pixel section 507, but has the high concentration impurity range 335 
which functions as the low concentration impurity range 344 (LDD field) formed in the outside of a gate electrode, 
a source field, or a drain field. 
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[0138] It has the high concentration impurity range 351 which functions on TFT504 for EL drive of the pixel 
section 507 as the channel formation field 375, the impurity range 353 which does not lap with 1st conductive 
layer 327a which constitutes some gate electrodes, a source field, or a drain field. 

[0139] (Example 6) This example explains the example which produced EL display using this invention using 
drawing 16 and drawing 17 . 

[0140] Drawing 16 (A) shows the plan of the TFT substrate of EL display of this invention. In addition, in this 
specification, a TFT substrate means the substrate with which the pixel section is prepared. 

[0141] On the substrate 4001, the pixel section 4002, the source signal-line drive circuit 4003, 1st gate signal line 
drive circuit 4004a, and 2nd gate signal line drive circuit 4004b are prepared. In addition, in this invention, the 
number of a source signaHine drive circuit and gate signal line drive circuits is not limited to the number shown in 
drawing 16 (A). The number of a source signal-line drive circuit and gate signal line drive circuits can be suitably 
set up by the designer. Moreover although the source signal-line drive circuit and the gate signal line drive circuit 
are prepared on the TFT substrate in this example, this invention is not limited to this configuration. You may 
make it connect electrically with the pixel section the source signal-line drive circuit and gate signal line drive 
circuit which were prepared on the substrate other than a TFT substrate with external connection terminals, such 
as FPC and TAB. 

[0142] 4005a is leading-about wiring connected to the current supply line (not shown) formed in the pixel section 
4002. 4005b is leading-about wiring for the gates connected to the 1st and 2nd gate signal line drive circuits 
4004a and 4004b. Moreover, 4005c is leading-about wiring for the sources connected to the source signal-line 
drive circuit 4003. 

[0143] Leading-about wiring 4005b for the gates and leading-about wiring 4005c for the sources are connected to 

IC prepared in the exterior of a substrate 4001 through FPC4006. Moreover, leading-about wiring 4005a is 

connected to the power source prepared in the exterior of a substrate 4001 through FPC4006. 

[0144] The enlarged drawing of leading-about wiring 4005a is shown in drawing 16 (B). As for leading-about wiring 

for R, and 4101, 4100 is [ leading-about wiring for G and 4102 ] leading-about wiring for B. 

[0145] If the ratio of the current density of EL layer of the EL element for R, the current density of EL layer of 

the EL element for G, and the current density of EL layer of the EL element for B sets to 1.15:1.29:1, in this 

invention, it is important for the width of face Wr of the leading-about wiring 4100 for R, the width of face Wg of 

the leading-about wiring 4101 for G, and the width of face Wb of the leading-about wiring 4102 for B that it is 

Wg>Wr>Wb. It is more desirable than the formula 3 shown in the gestalt of operation that it is 

Wr:Wg:Wb** 1.1 5: 1.29:1 more preferably. 

[0146] Are concerned, there is nothing in the number of the pixels of a white display, and the above-mentioned 
configuration of this invention enables it to prepare the balance of the luminescence brightness of each pixel of R, 
G, and B. 

[0147] Drawing 17 (A) is the plan of EL display formed by closing the TFT substrate shown in drawing 16 (A) with 
a sealing material, and a sectional view [ in / in drawing 1 7 (B) / A-A' of drawing 17 (A) ] and drawing 17 (C) are 
the sectional views in B-B' of drawing 17 (A). In addition, what was already shown in drawing 16 is shown using 
the same sign. 

[0148] The sealant 4009 is formed as the pixel section 4002 prepared on the substrate 4001, the source signal- 
line drive circuit 4003, and the 1 st and the 2nd gate signal line drive circuit 4004a and b are surrounded. Moreover, 
the sealing material 4008 is formed on the pixel section 4002, the source signal-line drive circuit 4003, and the 
1st and the 2nd gate signal line drive circuit 4004a and b. Therefore, the pixel section 4002, the source signal-line 
drive circuit 4003, and the 1st and the 2nd gate signal line drive circuit 4004a and b are sealed with the filler 4210 
by the substrate 4001, the sealant 4009, and the sealing material 4008. 

[0149] Moreover, the pixel section 4002 prepared on the substrate 4001, the source signal-line drive circuit 4003, 
and the 1st and the 2nd gate signal line drive circuit 4004a and b have two or more TFT(s). In drawing 17 (B), 
TFT4202 for EL drive (TFT which controls the current which flows to an EL element) typically contained in the 
drive TFT(however, n channel mold TFT and p channel mold TFT are illustrated here) 4201 and the pixel section 

4002 which were formed on the substrate film 4010, and which are contained in the source signal-line drive circuit 

4003 was illustrated. 

[0150] In this example, the p channel mold TFT or the n channel mold TFT produced by the well-known approach 
is used for drive TFT4201, and the p channel mold TFT produced by the well-known approach is used for 
TFT4202 for EL drive. Moreover, the retention volume (not shown) connected to the gate of TFT4202 for EL 
drive is prepared in the pixel section 4002. 
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[0151] On drive TFT4201 and TFT4202 for EL drive, an interlayer insulation film (flattening film) 4301 is formed, 
and the pixel ^electrode (anode plate) 4203 electrically connected with the drain of TFT4202 for EL drive is formed 
on it. As a pixel electrode 4203, the large transparence electric conduction film of a work function is used. As 
transparence electric conduction film, the compound of indium oxide and the tin oxide, the compound of indium 
oxide and a zinc oxide, a zinc oxide, the tin oxide, or indium oxide can be used. Moreover, what added the gallium 
may be used for said transparence electric conduction film. 

[0152] And an insulator layer 4302 is formed on the pixel electrode 4203, and, as for the insulator layer 4302, 
opening is formed on the pixel electrode 4203. In this opening, the EL (electroluminescence) layer 4204 is formed 
on the pixel electrode 4203. The EL layer 4204 can use a well-known organic electroluminescence ingredient or 
inorganic EL ingredient. Moreover, whichever may be used although there are a low-molecular system (monomer 
system) ingredient and a macromolecule system (polymer system) ingredient as organic electroluminescence 
ingredient. 

[0153] The formation approach of the EL layer 4204 should just use a well-known vacuum evaporationo technique 
or the applying method technique. Moreover, what is necessary is just to make structure of EL layer into a 
laminated structure or monolayer structure, combining freely a hole-injection layer, an electron hole 
transportation layer, a luminous layer, an electronic transportation layer, or an electron injection layer. 
[0154] On the EL layer 4204, the cathode 4205 which consists of electric conduction film (the electric conduction 
film which uses aluminum, copper, or silver as a principal component typically, or cascade screen of them and 
other electric conduction film) which has protectionHromHight nature is formed. Moreover, as for the moisture 
which exists in the interface of cathode 4205 and the EL layer 4204, or oxygen, eliminating as much as possible is 
desirable. Therefore, the device of forming the EL layer 4204 in nitrogen or a rare-gas ambient atmosphere, and 
forming cathode 4205, making neither oxygen nor moisture touched is required. At this example, the above 
membrane formation is enabled by using the membrane formation equipment of a multi chamber method (cluster 
tool method). And the electrical potential difference predetermined in cathode 4205 is given. 
[0155] EL element 4303 which consists of the pixel electrode (anode plate) 4203, an EL layer 4204, and cathode 
4205 as mentioned above is formed. And the protective coat 4303 is formed on the insulator layer 4302 so that 
EL element 4303 may be covered. The protective coat 4303 is effective for preventing oxygen, moisture, etc. 
entering into EL element 4303. 

[0156] 4005a is leading-about wiring connected to the current supply line, and is electrically connected to the 
source field of TFT4202 for EL drive. Leading-about wiring 4005a passes along between a sealant 4009 and 
substrates 4001, and is electrically connected to the wiring 4301 for FPC which FPC4006 has through the 
anisotropic conductive film 4300. 

[0157] As a sealing material 4008, glass material, metal material (typically stainless steel material), ceramic 
material, and plastics material (plastic film is also included) can be used. As plastics material, an FRP (Fiberglass- 
Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or an acrylic resin film can 
be used. Moreover, the sheet of the structure which sandwiched aluminium foil with the PVF film or the Mylar film 
can also be used. 

[0158] However, covering material must be transparent when the direction of a light emission from an EL element 
goes to a covering material side. In that case, transparence matter like a glass plate, a plastic sheet, polyester 
film, or an acrylic film is used. 

[0159] Moreover, the ultraviolet-rays hardening resin or heat-curing resin other than a gas with nitrogen, an argon, 
etc. inactive as a filler 4210 can be used, and PVC (polyvinyl chloride), an acrylic, polyimide, an epoxy resin, 
silicone resin, and PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. In this example, 
nitrogen was used as a filler. 

[0160] Moreover, in order to expose the filler 4210 to the matter which can adsorb the hygroscopic matter 
(preferably barium oxide) or oxygen, the matter 4207 which establishes a crevice 4007 in the field by the side of a 
sealing material's 4008 substrate 4001, and can adsorb the hygroscopic matter or oxygen is arranged. And the 
matter 4207 which can adsorb the hygroscopic matter or oxygen by the crevice covering material 4208 is held in 
the crevice 4007 so that the matter 4207 which can adsorb the hygroscopic matter or oxygen may not scatter. In 
addition, the crevice covering material 4208 is the shape of a fine mesh of an eye, and the matter 4207 with which 
air and moisture can adsorb through, the hygroscopic matter, or oxygen has composition which it does not let 
pass. Degradation of EL element 4303 can be controlled by forming the matter 4207 which can adsorb the 
hygroscopic matter or oxygen. 

[0161] Conductive film 4203a is formed so that it may touch on leading-about wiring 4005a, at the same time the 
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pixel electrode 4203 is formed, as shown in drawing 17 (C). 

[01 62] "Moreover, the anisotropic conductive film 4300 has conductive filler 4300a. By carrying out 

thermocompression bonding of a substrate 4001 and FPC4006, the wiring 4301 for FPC on conductive film 4203a 

and FPC4006 on a substrate 4001 is electrically connected by conductive filler 4300a. 

[0163] It combines with an example 1 - an example 5 freely, and this example can be carried out. 

(Example 7) By this example, after closing TFT and an EL element with a sealing material on a substrate, the 

example which changes a substrate is explained using drawing 18 . In addition, what was shown in drawing 1 8 is 

the sectional view showing the making process in the pixel section. 

[0164] In drawing 18 (A), 3101 is a substrate (henceforth a component formation substrate) with which a 
component is formed, and the stratum disjunctum 3102 which consists of amorphous silicon film is formed on it at 
the thickness of 100-500nm (this example 300nm). Although a glass substrate is used as a component formation 
substrate 3101 in this example, a quartz substrate, a silicon substrate, a metal substrate (SUS substrate), or a 
ceramic substrate may be used. 

[0165] Moreover, membrane formation of stratum disjunctum 3102 should just use a reduced pressure heat CVD 
method, a plasma-CVD method, a spatter, or vacuum deposition. On stratum disjunctum 3102, the insulator layer 
3103 which consists of silicon oxide film is formed at the thickness which is 200nm. Formation of an insulator 
layer 3103 should just use a reduced pressure heat CVD method, a plasma-CVD method, a spatter, or vacuum 
deposition. 

[0166] Moreover, on the insulator layer 3103, TFT3104 for switching of the pixel section and TFT3105 for EL 
drive are formed. In addition, in this example, with the n channel mold TFT, as for this example, TFT3105 for EL 
drive is not limited for it to this configuration, although TFT3104 for switching showed the example which is the p 
channel mold TFT. Either the p channel mold TFT or the n channel mold TFT is OK as TFT3104 for switching, and 
TFT3105for EL drive. 

[0167] Moreover, in this example, although TFT3104 for switching has double-gate structure, TFT for switching 
may not be limited to this structure, but may be single gate structure or other multi-gate structures. By 
considering as double-gate structure like this example, two channel formation fields serve as structure connected 
to the serial, and an OFF state current value (current which flows when TFT is turned off) can be controlled 
effectively. 

[0168] The 1st interlayer insulation film 3107 is formed on TFT3104 for switching, and TFT3105 for EL drive. The 
1st interlayer insulation film 3107 is [0169] which covers TFT3104 for switching, and TFT3105 for EL drive, and is 
formed so that the pixel electrode 3106 formed behind may carry out flattening. Moreover, the pixel electrode 
3106 is formed so that it may connect with the drain field of TFT3105 for EL drive electrically. In this example, 
the pixel electrode 3106 forms the transparence electric conduction film (it is the compound film of indium oxide 
and the tin oxide typically) in the thickness of 100nm, and is formed of patterning. The pixel electrode 3106 
functions as an anode plate of an EL element. 

[0170] After forming the pixel electrode 3106, the 2nd interlayer insulation film 31 14 which consists of silicon 
oxide film is formed in the thickness which is 300nm. And opening 3108 is formed and the EL layer 3109 of 70nm 
thickness and the cathode 31 10 of 300nm thickness are formed with vacuum deposition. In this example, the 
structure which carried out the laminating of the hole-injection layer of 20nm thickness and the luminous layer of 
50nm thickness as an EL layer 3109 is used. Of course, other well-known structures which combined a hole- 
injection layer, an electron hole transportation layer, an electronic transportation layer, or electron injection with 
the luminous layer may be used. 

[0171] EL element 31 1 1 which consists of the pixel electrode (anode plate) 3106, an EL layer 3109, and cathode 
31 10 as mentioned above is formed. In this example, this EL element 3111 functions as a light emitting device. 
[0172] Next, the substrate (henceforth a sealing material) 31 13 for fixing a component with the 1st adhesives 
31 12 is stuck. Although flexible plastic film is used as a sealing material 31 13 in this example, a glass substrate, a 
quartz substrate, a plastic plate, a silicon substrate, or a ceramic substrate may be used. Moreover, as the 1 st 
adhesives 3112, in case stratum disjunctum 3102 is removed behind, it is necessary to use the ingredient which 
can take a selection ratio. 

[0173] Although the insulator layer which consists of resin typically can be used and polyimide is used in this 
example, an acrylic, a polyamide, or an epoxy resin may be used. In addition, when it sees from an EL element and 
is located in a watcher side (user side of luminescence equipment), it is required to be the ingredient which 
penetrates light. 

[0174] With the 1st adhesives 31 12, an EL element can be completely intercepted from atmospheric air. 
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Degradation of the organic electroluminescence ingredient by oxidation can be controlled nearly completely by 
this, and the ^dependability of an EL element can be raised sharply. 

[0175] Next, as shown in drawing 18 (B), stratum disjunctum 3102 is removed and the component formation 
substrate 3101 and an insulator layer 3103 are exfoliated. In this example, it exfoliates by exposing stratum 
disjunctum 3102 into the gas containing halogen fluoride. In this example, nitrogen is used as dilution gas, using 
chlorine trifluoride (CIF3) as halogen fluoride. An argon, helium, or neon may be used as dilution gas. What is 
necessary is to set both flow rates to 500sccm(s) (8.35x1 0-6m3/s), and just to set reaction pressure to 1 - 
10Torr (1.3x102 to 1.3x103Pa). Moreover, processing temperature is good at a room temperature (typically 20-27 
degrees C). 

[0176] In this case, although the silicon film is etched, plastic film, a glass substrate, the polyimide film, and the 
silicon oxide film are not etched. That is, by exposing to chlorine trifluoride gas, stratum disjunctum 3102 is 
etched alternatively and, finally is removed completely. In addition, since it is covered with the 1st interlayer 
insulation film 3107, the barrier layer of TFT3104 for switching currently similarly formed by the silicon film and 
TFT3105 for EL drive is not exposed to chlorine trifluoride gas, and is not etched. 

[0177] In the case of this example, stratum disjunctum 3102 is gradually etched from the exposed edge, and when 
removed completely, the component formation substrate 3101 and an insulator layer 3103 are separated. 
Although TFT and an EL element carry out the laminating of the thin film at this time and it is formed, it remains 
in the form moved by the sealing material 31 13. 

[0178] In addition, although stratum disjunctum 3102 will be etched from the edge here, if the component 
formation substrate 3101 becomes large, time amount until it is removed completely becomes long, and is not 
desirable. Therefore, when removing by etching, it is desirable for the component formation substrate 3101 to 
carry out in the case of 3 inches or less (1 inch or less of vertical angles [ Preferably ]) of vertical angles. 
[0179] In addition, although etching stratum disjunctum 3102 into the bottom of a chlorine trifluoride gas ambient 
atmosphere removed in this example, this example is not limited to this configuration. Laser light is irradiated from 
the component formation substrate 3101 side at stratum disjunctum 3102, and the component formation 
substrate 3101 may be made to exfoliate by making stratum disjunctum 3102 evaporate. In this case, it is 
necessary to choose suitably the class of laser light, and the quality of the material of the component formation 
substrate 3101 so that laser light may pass the component formation substrate 3101. for example, a quartz 
substrate is used for the component formation substrate 3101 — if it becomes — an YAG laser (a fundamental 
wave (1064nm), the 2nd higher harmonic (532nm), the 3rd higher harmonic (355nm), the 4th higher harmonic 
(266nm)) or an excimer laser (wavelength of 308nm) — using — a line — what is necessary is to form a beam 
and just to pass a quartz substrate In addition, an excimer laser does not pass a glass substrate, therefore — if a 
glass substrate is used as a component formation substrate 3101 — the fundamental wave of an YAG laser, the 
2nd higher harmonic wave, and the 3rd higher harmonic wave — using — desirable — the 2nd higher harmonic 
wave (wavelength of 532nm) — using — a line — what is necessary is to form a beam and just to pass a glass 
substrate 

[0180] Moreover, when exfoliating using laser light, what is evaporated with the laser light irradiated as stratum 
disjunctum 3102 is used. 

[0181] Moreover, the component formation substrate 3101 may be made to exfoliate by dissolving the stratum 
disjunctum 3102 other than the approach using laser light with a solution. In this case, it is desirable to use a 
solution which only stratum disjunctum 3102 dissolves alternatively. 

[0182] In this way, if TFT and an EL element are moved to a sealing material 31 13, as shown in drawing 18 (C), 
the 2nd adhesives 3114 will be formed and the 2nd-element formation substrate 31 15 will be stuck. The insulator 
layer (typically polyimide, an acrylic, a polyamide, or an epoxy resin) which consists of resin as the 2nd adhesives 
3114 may be used, and an inorganic insulator layer (typically silicon oxide film) may be used. In addition, when it 
sees from an EL element and is located in a watcher side, it is required to be the ingredient which penetrates light. 
[0183] In this way, TFT and an EL element are moved from the component formation substrate 3101 to the 2nd- 
element formation substrate 31 15. Consequently, EL display inserted by the sealing material 31 13 and the 2nd- 
element formation substrate 31 15 can be obtained. Effect of the stress-strain diagram by the temperature change 
can be made hard to be influenced, since a coefficient of thermal expansion will become equal if a sealing material 
31 13 and the 2nd-e!ement formation substrate 31 15 are used as the same ingredient here. 
[0184] EL display produced by this example can choose the ingredient of a sealing material 31 13 and the 2nd- 
element formation substrate 31 15, without being influenced by the thermal resistance at the time of the process 
of TFT. For example, a plastic plate can be used as a sealing material 3113 and a 2nd-element formation 
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substrate 31 15, and it is also possible to create flexible EL display. 

[0185]*In addition, this example can be carried out, combining freely the configuration shown in examples 1-6. 
[0186] (Example 8) This example explains the example which forms the DLC film in the whole front face of EL 
display, or the edge of EL display. 

[0187] Drawing 1 9 (A) is the sectional view of EL display in which the DLC film was formed on the whole front 
face. TFT3205 for switching and TFT3204 for EL drive are formed on the substrate 3201. 3203 is an EL element 
and the current which flows to EL element 3203 by TFT3204 for EL drive is controlled. 

[0188] TFT3205 for switching, TFT3204 for EL drive, and EL element 3203 are sealed by the sealing material 3202 
and the sealant 3208, and are intercepted from the open air. 3209 took about, it is wiring, and passed along 
between a sealant 3208 and substrates 3201, and has exposed it out of the space where EL element 3203 was 
sealed. 

[0189] 3210 is the DLC film and has covered the whole EL display except for some leading-about wiring 3209 
exposed out of the space where EL element 3203 was sealed. 

[0190] In addition, in this example, membrane formation of the DLC film should just use an ECR plasma-CVD 
method, RF plasma-CVD method, mu wave plasma-CVD method, or a spatter. As a description of the DLC film, it 
has an unsymmetrical peak about [ 1 550cm - ] in one, and has the Raman spectrum distribution which takes sides 
at least in 1300cm-1. Moreover, when it measures with a micro hardness tester, it has the description that the 
degree of hardness of 15-25GPa is shown. Such a carbon film has the description from which the front face of a 
substrate is protected. Since it is easy to attach a blemish especially in the case of a plastic plate, it is effective 
in preventing a blemish to cover a front face by the DLC film like drawing 19 (A). 

[0191] Moreover, the DLC film is effective in preventing penetration of oxygen and water. Therefore, by forming 
the DLC film 3210 so that a sealant 3208 may be covered like this example, the matter to which degradation of 
the moisture from the outside, oxygen, etc. of EL layer is urged can prevent advancing into the space where EL 
element 3203 is sealed. 

[0192] In addition, in case the DLC film 3210 is formed, some leading-about wiring 3209 exposed out of the space 
where EL element 3203 was sealed is covered with a resist mask etc., and this resist mask after DLC film 3210 
formation is removed. It connects with the wiring 321 1 for FPC by which it is not covered with the DLC film 3210 
and to which some wiring 3209 was formed in FPC321 1 with the anisotropy electric conduction film 3213 by 
taking about. 

[0193] Drawing 19 (B) is the sectional view of EL display at the time of forming the DLC film in the edge of EL 

display. TFT3305 for switching and TFT3304 for EL drive are formed on the substrate 3301. 3303 is an EL 

element and the current which flows to EL element 3303 by TFT3304 for EL drive is controlled. 

[0194] TFT3305 for switching, TFT3304 for EL drive, and EL element 3303 are sealed by the sealing material 3302 

and the sealant 3308, and are intercepted from the open air. 3309 took about, it is wiring, and passed along 

between a sealant 3308 and substrates 3301, and has exposed it out of the space where EL element 3303 was 

sealed. 

[01 95] 3310 is the DLC film, except for some leading-about wiring 3309 exposed out of the space where EL 
element 3303 was sealed, covers some sealing materials 3302, some substrates 3301, and a sealant 3308, and is 
formed. 

[0196] The DLC film 3310 is effective in preventing penetration of oxygen and water. Therefore, by forming the 
DLC film 3310 so that a sealant 3308 may be covered like this example, the matter to which degradation of the 
moisture from the outside, oxygen, etc. of EL layer is urged can prevent advancing into the space where EL 
element 3303 is sealed. 

[0197] Since EL display shown by drawing 19 (B) forms the DLC film 3310 only in the edge (part containing a 
sealant) of EL display, membrane formation of the DLC film 3310 is easy for it. 

[0198] In addition, in case the DLC film 3310 is formed, some leading-about wiring 3309 exposed out of the space 
where EL element 3303 was sealed is covered with a resist mask etc., and this resist mask after DLC film 3310 
formation is removed. It connects with the wiring 331 1 for FPC by which it is not covered with the DLC film 3310 
and to which some wiring 3309 was formed in FPC331 1 with the anisotropy electric conduction film 3313 by 
taking about. 

[0199] In addition, this example can be carried out, combining freely the configuration shown in examples 1-7. 
[0200] (Example 9) Since EL display formed by carrying out this invention is a spontaneous light type, it is 
excellent in the visibility in a bright location compared with a liquid crystal display, and moreover, its angle of 
visibility is large. Therefore, it can use for the display of various electronic equipment For example, it is good to 
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use EL display of this invention for appreciating TV broadcast etc. by the big screen as a display of the EL display 
(electronic equipment which built EL display into the case) of 30 inches or more (typically 40 inches or more) of 
vertical angles. 

[0201] In addition, all displays for information displays, such as a PC monitor, a display for TV broadcast reception, 
and a display for an advertising display, are included in EL indicating equipment. Moreover, in addition to this, EL 
display of this invention can be used as a display of various electronic equipment. 

[0202] As electronic equipment of such this invention, the picture reproducer (equipment equipped with the 
display which specifically reproduces record media, such as Digital Versatile Disc (DVD), and can display the 
image) equipped with a video camera, a digital camera, a goggles mold display (head mount display), a navigation 
system, sound systems (a car audio, audio component stereo, etc.), a note type personal computer, a game device, 
Personal Digital Assistants (a mobile computer, a cellular phone, a handheld game machine, or digital book), and a 
record medium etc. is mentioned. Since importance is attached to the size of an angle of visibility, as for 
especially the Personal Digital Assistant with seeing [ much ] from across, it is desirable to use EL display. The 
example of these electronic equipment is shown in drawing 12 and drawing 13 . 

[0203] Drawing 12 (A) is an EL display and contains a case 2001, susceptor 2002, and display 2003 grade. EL 
display of this invention can be used for a display 2003. Since it is a spontaneous light type, EL indicating 
equipment has an unnecessary back light, and it can be made into a display thinner than a liquid crystal display. 
[0204] Drawing 12 (B) is a video camera and contains a body 2101, a display 2102, the voice input section 2103, 
the actuation switch 2104, a dc-battery 2105, and television section 2106 grade. EL display of this invention can 
be used for a display 2102. 

[0205] Drawing 12 (C) is some luminescence equipments (right one side) of a head installation mold, and contains 
a body 2201, a signal cable 2202, the head fixed band 2203, the screen section 2204, optical system 2205, and 
display 2206 grade. EL display of this invention can be used for a display 2206. 

[0206] Drawing 12 (D) is the picture reproducer (specifically DVD regenerative apparatus) equipped with the 
record medium, and contains a body 2301, record media (DVD etc.) 2302, the actuation switch 2303, a display (a) 

2304, and (Display b) 2305 grade, although a display (a) 2304 mainly displays image information and a display (b) 
2305 mainly displays text — EL display of this invention — these displays (a) and (b) — it can use for 2304 and 

2305. In addition, a home video game machine machine etc. is contained in the picture reproducer equipped with 
the record medium. 

[0207] Drawing 12 (E) is a goggles mold display (head mount display), and contains a body 2401, a display 2402, 
and the arm section 2403. EL display of this invention can be used for a display 2402. 
[0208] Drawing 12 (F) is a personal computer and contains a body 2501, a case 2502, a display 2503, and 
keyboard 2504 grade. EL display of this invention can be used for a display 2503. 

[0209] In addition, if the luminescence brightness of EL ingredient will become high in the future, it will also 
become possible to carry out expansion projection of the light containing the outputted image information with a 
lens etc., and to use for the projector of a front mold or a rear mold. 

[0210] Moreover, the above-mentioned electronic equipment displays more often the information distributed 
through electronic communication lines, such as the Internet and CATV (cable television), and its opportunity to 
display especially animation information has been increasing. Since the speed of response of EL ingredient is very 
high, EL display is desirable to a movie display. 

[021 1] Moreover, in order that the part which is emitting light may consume power, as for EL display, it is 
desirable to display information that the amount of light-emitting part decreases as much as possible. Therefore, 
when using EL display for the display which is mainly concerned with text like a Personal Digital Assistant 
especially a cellular phone, or a sound system, it is desirable to drive so that text may be formed by part for a 
light-emitting part by making a nonluminescent part into a background. 

[0212] Drawing 13 (A) is a cellular phone and contains a body 2601, the voice output section 2602, the voice input 
section 2603, a display 2604, the actuation switch 2605, and an antenna 2606. EL display of this invention can be 
used for a display 2604. In addition, a display 2604 can stop the power consumption of a cellular phone by 
displaying a white alphabetic character on a black background. 

[0213] Moreover, drawing 13 (B) is a car audio and includes a body 2701, a display 2702, and the actuation 
switches 2703 and 2704 in a sound system and a concrete targeL EL display of this invention can be used for a 
display 2702. Moreover, although this example shows the audio for mount, you may use for a pocket mold or a 
sound system for home use. In addition, a display 2702 can stop power consumption by displaying a white 
alphabetic character on a black background. Especially this is effective in the sound system of a pocket mold. 
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[0214] As mentioned above, the applicability of this invention is very wide, and using for the electronic equipment 
of all fields is possible. Moreover, the electronic equipment of this example may use EL display of which 
configuration shown in examples 1-8. 
[0215] 

[Effect of the Invention] 

[0216] Are concerned, there is nothing in the number of the pixels of a white display, and the configuration of this 
invention enables it to prepare the balance of the luminescence brightness of each pixel of R, G, and B. 
[0217] Moreover, in this invention, the pixel which requires a large electrical potential difference for an EL 
element may enlarge the amplitude of the video signal to input. By the above-mentioned configuration, when the 
electrical potential difference of a current supply line is made high, it can prevent the OFF state current of TFT 
for EL drive increasing. 

[0218] Moreover, channel width (W) of TFT for EL drive of the pixel connected to the current supply line with the 
large absolute value of a current at coincidence may be enlarged more. Even if the amount of this invention of the 
current on which TFT for EL drive controls a current supply line by the above-mentioned configuration when the 
absolute value of the flowing current becomes large increases, degradation of TFT for EL drive can be suppressed, 
and — in addition — and the value of the electrical potential difference impressed to an EL element enables it to 
adjust the luminescence brightness of the EL element, and it enables the balance of red and blue and green 
luminescence brightness to display a good vivid image. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of EL display of this invention. 
[Drawing 2] Drawing showing the pixel configuration of EL display. 

[Drawing 3] The block diagram of the source signal-line drive circuit of EL indicating equipment of this invention. 

[Drawing 4] The representative circuit schematic of a level-shifter circuit. 

[Drawing 5] The plan and sectional view of TFT. 

[Drawing 6] The circuit diagram of the pixel of EL display. 

[Drawing 7] The circuit diagram of the pixel of EL display. 

[Drawing 8] Drawing showing the making process of EL display. 

[Drawing 9] Drawing showing the making process of EL display. 

[Drawing 10] Drawing showing the making process of EL display. 

[Drawing 1 1] Drawing showing the making process of EL display. 

[Drawing 12] Drawing showing the example of electronic equipment. 

[Drawing 13] Drawing showing the example of electronic equipment. 

[Drawing 14] Drawing showing the configuration of the conventional EL display. 

[Drawing 15] Drawing showing the electrical-potential-difference-brightness property of an organic 
electroluminescence ingredienL 

[Drawing 16] The plan of the TFT substrate of EL display of this invention. 
[Drawing 17] The general-view Fig. and sectional view of EL display of this invention. 
[Drawing 18] Drawing showing the creation process of EL display of this invention. 
[Drawing 19] The sectional view of EL display of this invention using the DLC film. 
[Description of Notations] 
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101 Pixel Section 

102 Source Signal-Line Drive Circuit 

103 Gate Signal Line Drive Circuit 

104 Current Supply Line 

105 Drawer Terminal 

106 Pixel 

107 Leading-about Wiring 
107r Leading-about wiring for R 
107g Leading-about wiring for G 
107b Leading-about wiring for B 
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[0 0 2 0] *:<Dtzit>. — ISWtEL^SBtt, 3fe 
<DELig^©f!^»SOA*7>X*^5A-£.fe«)^> # 

[0 0 2 1] 

4H*ttt. RJtUT^attlRroEL*^ SWT*H* 

HI LB«*^b-tB*«KaEn*fl8t3fif«*:# < ft*. 
[0 0 2 2] 5l#@LEi»&«En*«SB30»*€r<*'5 

«e>. 6*^£fToT^£B&©&dt#^<h££<>ft^£: 
[0 0 2 3] t < l;* 7-^OE L^8i«i&. 

&fe© e l st^ icd^smm©:*:* a ttft^nmm 

U #fe©EL^lrtSn*mgit©^:#$^^ATli 
#@LE«§!©m{mT#*#<ft5. *<Dtzsb. ££© 

©ELift^£B&n3mtiit©it$^fr-=>TL-£ 5. 
[0 0 2 4] J:oT. e*^©BSii©g:a<^>& 3 : 



[0 0 2 5] ffi5fe©EL*jSg«Ttt. ELSf 

K cft^ 3 £ -f * <7>*: $ $ r t \Z gft o T H 

0, ^©fc»EL*^K:jnAS«ffifc»ttoT^;fc. t 
A> L E L t 1 © IB) (C 7. -f y > if*? t 

LT«tt&nfcEL«»J!iTFT©LDD«-*\ 5=-** 
;Mi«£TP]DT';g>D. £fc£T©ELffll&fflTFT© 

UT'feot. z.<Dtztb. nmvki&mzfrfrznjza&z 

iCioT, ELtifflTFT^bSnXlxSi. Sfc 
ELffiftfflTFTOy-MffiCAA^nSf-^i'^fi 

5£<h>!>n?*ft^„ 
[0 0 2 6] ±BEWIg»C«*, *589itt, i««lfflft#7 

[0 0 2 7] 

Lfc. ^niCioT. EL* : Fta[T«i«**#< Ufc 
HH*t3:£\ KB*©EL* : ?l;:«E3;;fcf;i:«8ES#W& 

/Jn S < ft * <h . 51 * 0 LEU tc *3 *** «ffi»T**/h $ < 
fcD, EL*^ Hatf«fliE«:^*<-r*it30*"III6fcft 
*. fc43|&|R©/t*;UT?«, 5l#@L.E^ : &EM-r-5X 
^-X«eE£nT^3©T\ *6K:fett*5ISlHlL-Eitt 
<Dffi<Dit&g.A.Z>ZLfV* #fe©EL^JCgKn-5ttfiS 
©*£ $ OA'7 >X £®5 31 <ha*pJ8g-C&*. 

[0028] ±fB«tj£ic«fcoT. BMm(omm<Dmzm 

t>Qti<. R, G, B©&H3?©f€7 1 £l¥S©A'^>7.£ 

m^zz-ttf^mztiz. 

[0 0 2 9] £7c5l#@LB^7cttTteft<, EL$f 

\zmtnm**%< Ltzi<mmte£. ««ELgf 

[0 0 3 0] tfe*fiiai:fe^T, ELlfi:*#ni 

\z*&mizjzZtemm<D\zy : *mn&Mm\zAJ]-&-riz 

[0 0 3 1 ] $7t. EL^^©««tCD$r|fflISrfT3 EL 
^IJjfflTF-ni, EL^Sr^Tt^iir-STcfelC, ELI 

ifflTF T(Dmm^um-r^7,-( 7f>yiTFTj:o 
fcitfew^<©*Dit^fis-r. ftiJTFT©ffi»)^3iiisf-r 
stii TFTtfmTzv-hmmizfrfrzm&zww 

T^CliT-, -g-WTFT^^->^S*7c«^-7«^JCl- 
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bt b * -5 i: n -5 mmm?± l-t < s„ 

[0 0 3 2] ^T^Wcfc^T* tf^h + ^UTffi 
Atc£SELjg»jfflTFT©&Mt#M<*:LT> ±IB«^ 

TFT©LDDfg*£©ft;*£. fgft»g©i« <Afe£3S^: 
T -2. BiS © E L ffiSdffl T F T © L D D ffi*£©fi $ J; 0 fi 
<T3«j£S:}raATt>&^ <> 
[0 0 3 3] /«t*3*B^iBB#{Ci3^TLDD^a3*Si 

[0 0 3 4] £7c|Sm#K. *^©*6#ffi#A£^SM& 
teft $ nt t» * Bid © E L iMfrffl T F T © ^ * 
;H1 (W) £J:9A£< LTfc&<A. 

[0 0 3 5] H5tCf^aW&TFT©±ffiHt»rffiH* 
t*T. 05 (A) teTFT©±S0T£fK 05 (B) 
Bi5 (A) ©A — A' t;::fctt3#rffi0T&-£>. 

[0 0 3 6] 5 0 1SV-Xm 5 0 2(JHH>S 
5 0 3 h«ffiT&£. y- h^ffi 5 0 3 ©T 

Ktty-h««l*5 0 5 4^l/Tfl-^»)«I«5 0 

(W) ttt. 7-Xl«501tHl/-f>Si5 0 2ffl 

;^5 0 4©S$4S*n. £tcT-**)im (L) 
<h«« y-X««5 0 1tKH>®i5 0 2l:Sn5 

•^©^fttcfcit-s^-r^ffi^s o 4©g$£:g:i*f 

[0 0 3 7] *3S9Jtt±K*Wil;: <fc 0 . «iKttttilft£d!E 
n-5«gS©«6*tffi*^^ <&5:f:l:J:oTEL IKKlffi 
TFT*«tt||f AT t>. ELJBftffiTF 

T©^bS:ffllA-5C:t^T^-5. fLt^fe*0, EL 

CttfnJgfcfcO. Wfe, 

SUtflniJEICtt*. 
[0 0 3 8] 

mwnmmwmi iii:*^oELaist©± 

ffl0£^T. 01 (A) «EL*^Sfi©H*SKt-e© 
ffi«lIelK©ESS:*UT^S. 1 0 1 teBsRSB. 1 0 2 

tt7-*fc*H8«i&iHitt. i o 3 \tf- vmnmmmm 

8&, 1 0 5«5l#iiJUIHFT**. 
[0 0 3 9] B*gB 1 0 1 iZm&.<Dmm 1 0 6 £W IT 
1 0 4tiB*gBl 0 1 CS9:(te>n^CCi^fllT 
£>D. ^T©H^ 1 0 6^Wr-5EL^©li^mffilC 
*<fc*#*Tlr»*. ftfittl&IRl 0 4«?I^IhILE^1 
0 7K&g^nTi5D. 5l#llIUKai 0 7tt5l#ffiU 
1 0 5^^LT^.gE©«^ICig^$nT^-5. fci5 



(6) 

J0 

5I*0L/E*1 0 7©H7^ httHUC^LfcJKSBlC 

[0040] y-hffiHiBibBBi o 3*&y-ni 
(H**r> nA^^n^s^ffl^tCckoTia^i 

0 6*««J!3n*. -t-UTV — ^«^»B»igBl o 2 

icioT> «K(Kt&Mi o 4<DnmmR2txtzmmi 

0 6»c#A<E>n, i o 6Jch*od— «*«**sn 

io [0 0 4 1] 01 (B) (C01 (A) K*tt*5l#I3b 
ESl0 7»ffi«^t. 1 0 7 r «Rffl3l£@LE 
g§L 1 0 7 gttGJB5l*[a]L-E*L 1 0 7 bttBffiSI^ 
HLEHT&5. 

[0 0 4 2] EL*^«3l#0LE*ia5OK»SiSft 
TMHt*6. RGB©&fetcMJS1"-2)5l#(HltEa 
£ffittt-2>miiit©it«, RGB©#fetC^-r-5)EL«© 
«8«E««OJtCfflaT*. Sfc-jRWCEiRllSStttv'- 
U60iiE*©fiai;:it0!IU E*©«CStt«|-r*. 
CCT->-hffitfttEi^©*$ttH3tbT^S. 

20 [0 0 4 3] RfflO^ltiLEiW-SfESVr, 
GfflO§l*0bE«fc*»^*«£E*Vg, Bffl©5l#tHl 
UE»t:*^*«BESVbtL, Rffi©3l£lelUEiBI© 
*I£Wr, Gffl©3l#[elLEgl©'li£Wg, Bffl©?l€ 
@b-E«S©*S£Wb<!;U Rffl©E L*^©*gft^g$: 

1 r, GfflOELif0fS^5Ig, BfflCELl 
^©*d&«g£ I bitSi, *-A©j£fli],fc DtTF© 

[0 0 4 4] 

[j£l ] V r = a X I r/Wr 
so v g = a X I g /W g 
V b = a x I b /W b 

[0 0 4 5] "T, Vr=Vg=Vbtnt, «T 
©Sl2*i»€?ttJSn-5. 

[0 0 4 6] 

[5£2] Ir/Wr=Ig/Wg=Ib/Wb 
[0 0 4 7] ^2J;DeAT©iC3^«^aiSn^. 
[0 0 4 8] 

[S3] Wr :Wg:Wb=I r : Ig: lb 

[0 0 4 9] ±-?T5£3c};D, R, G. B©&Biil©fg 

EL**K«&«fc«ttSnfc5l#BL-E*0><Sa«. * 

«sffifl[*«/hs^EL*^jc«S[Wic»«*nfc5i*igu 

E*O««t0*#<a*J:5»CS8«-t*. Iib<tt. 
9l*0LE»©*©tt«r. ^3<&^fc-r±^ic^th-r 

[0 0 5 0] *^§l«BUEtt^»tTM:ft<. ELff 
ICSST«SSS:^:#< ^B^WELS^f- 

3S»fcTJ:-5KI8ttr*t. cfc9-«it5fi!8Il&B8t£ 
so «a«-r«it*«PllilC&«. 
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[0051] ±.t&mmz^r>x. &^<Dwm<D®L\z.M 

[0 0 5 2] 

[0 0 5 3] ELS^ggCDHSSfiC&^T, ELllffl 

TFTiEL mTvmmmi&zm 2 tc^mic^-r. 2 0 

2«EL|gi!jfflTFT, 2 0 3 \tm.WMB^ 2 0 6B 
ELlff*?). ELigiftfflTFT 2 0 2®y-htl 

^z>. EL^ftfflTFT 2 o 2<Dv-xmm$mm&ife 

i2 0 3 1:ii$nt*5D, h'H>»EL$f2 
0 6^WT£P**SK&i^3nTU£<, 

[0054] Ei^m^-(D^m^m<-t^rzit>\zmm 
o 3 \z5-z.£>nz>nm.(Dmtimz±%<-?z> 

t, ELigtbfflTFT 2 0 2(D*7mn (TFT^7 
ELiifflTFT2 0 2tf*y<DVtm<DtZ-Z"bELm 

[0055] #igBj-m, mmmm®zmnz>mm<D® 
%m&*:2imm&tz. mmmizxtizrtz, (02©* 
M : #mztm : ?-2 0 i{cA*^n^>) xv^;wt^ 
a>fi*§*isii@-r^o n*i$tifcx^^^m^«EL®«) 

fflTFT 2 0 2<F>f- \-n.m\ZX?i1inZ>tzlsb, EL® 
lfflTFT2 0 2 CD | Vqs I ttx^ Jl'ff^ti'l'lS tl 
3HiJtCJt^TA£<&3o cfccTISM«^2 0 3(7)11 
SitcD;£e*HI£A#< Itfe, ELllfflTFT2 0 2© 
^•7«SE§«IA^-t^T#. ELIlfflTFT202 
*«:* 7 WttfficD t # T E L *^7t-r 3 <t 

[0 0 5 6] fcis, #fS9§«, xv^Ms^fflt^Tli 
^SS^T^ELS^ggtCK^^n-r. 7^-P^«^ 
: £m^Tia^*S^T-5EL^geTfeoTt>^l/i < , 

[0057] (^#1 2 ) ^j^jT-te. mmm 1 t« 

[0 0 5 8] S3ic**M#JcDV-xf§^igft|aig&cD 
■7ay?m*7K-?o 4 0 01/tmm^ 40 my -Aft 

^®l!)[HlgST*^. V-Xfi^|g|)jlHlifS4 0 lit, 
■>7 hL-^7.^IUgS4 0 2. ^1 "yy^m^A 0 3, fg 
2 yy?®&A 0 4. U^;U->7^@SS4 0 5. A*-y7 
70SS4 0 6 Ltl-^. 

[0 0 5 9] ->7 M/v'A^HSM 0 2 I;£t^T££££ 
nfc3"f5>^«^ (TS) KLfc^oT, y-xi^ 
^i?llHlgS4 0 lW^gBd^mi 7 7«4 0 3 ICx 

s?*;hm (dv) *iA*$n«}#$n^„ ttcfy 

hcDxi^n-fs^SBl 7v3-®%,4 0 3lcA2}$n& 
^^A^UA (LP) IlLTc^oT. f 1 



(7) 

^•y^lEl?S4 0 ZlZ&ft-ZftT^Z.'ri?? )vmm)^w.2 
yy^®&A 0 4('-^(lA^$nffiJ#$n-5„ fix 
mi yy^m&A 0 3K7-AffiWfgI!j|5]B84 0 1 CD 
(DV) ^*A?7^nffi^$n-5><!: 

[0 0 6 0] W,2vy^m^A o 4 tc-^dA^snffi 

ft-zntz^i?? v^iv^y^m^A o ska 

# s n. ^cDtiiii^i^iiii $ nx woi m&fr <b ffi 

iiaotaa^. ^^^^{s^^A^^n-sia*^* 

0>T\ ^j!i«l&^Srfiitn'5mStc73i«$fflje*Hi^A^li 
S£\ KiS^tA^^tl^xv^^h'x^-ftcDMillUA 

[0 0 6 1] ££>J;5K. lx^JU->7^(e]8gcDtt5^* 
ffi. T^£t)'^U^;U>'-75'lHlSScDmMmfi:S:^A-5^t 
iCioT, a^^A^^tl^xv^^ffi^cDliilsSr^ S 

[0 0 6 2] ±ie«BE(C<i;-3T, mi!i«$&^cDmStCDSg 
20 *Ha£A^< LTfe. EL|gS!)fflTFT©^--7m^t^«l 
x.&;i<h^T€\ ELig«jfflTFT*^7CDttffi©t€ 
-e e l mj- tfiS&£t Z> 1 1- » -5 £ I* <* C t pine IC 

[0 0 6 3] U^Jliyy^m^A 0 5 ?!>^aj77$tlfci§ 
tB^©xv^;Pft^«A'-y7y[ElSS4 0 6tC:fc^T£I« 

[0 0 6 4] 04(CU^;Uv7^lHlgS4 0 5CD^ffi[l]S& 

m<D— m&m-t. ^'J9)vmn\tv^)v^y^m^Ao 

5«V i nA^A^J^n-So fbtTy^JHI^Cltt 
30 ^R«Si±7cft^«V i n b/J^A^^n^. Sfc, V 

d d h \%%mmmmm. v s s «(sm)nwmiis»c»^s 

nxt^5;ii:£i;i*L.T^5. 
[0 0 6 5] 79m%iA 0 3 tt. VinlCA73 

mti^n^jiyizmm^nx^^. mwmzit, vtn 

CH i fflf-^iUfAUASnStVou t *»e>v s 
sfflMS©«^j&«, L o<DT : > ; ^;l,fa^^A^$n-5.i:V 
ou t*»6Vddhffla©flt^*tUl*Sn*. 

[0066] mmm 3 > *^jfi«Ta. 0 1 iz^vtz 

40 ?I#0LE^1 0 7©BO*#»ft*IS*t. 

[0 0 6 7] R. G, BCDEL*^CD^ 

7t»S7i^n^*n 10 0c d/m2, 100c d/m2. 
5 0 c d/m2tU2>£?lZ. R. G. B0*r«EL# 
n^m^&^n^m . 5mA/cm2, 3mA/ 
cm2, 5mA/c mlt. Lfz. 

[0068] ±j6bfc«a»fl[©«*>e. mmommT' 

*L7t^3J:0. R. G. BlC^-TSB^CD*igWJ& 

llcDiscDitte. iC4t-s$n^ 

K4]Wr:Wg:Wb=7. 5:3:5 
so [0 0 6 9] jZAlZVtz&-oT3\2®V&m<Dm$:nm 
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"f*t. R. G. B©ftBSf©»JtWK©A7>X«:S 

CO 0 7 0] fc£#HJ60>JK*5^TR, G, Bl:»j6t 
4 5l*lslLE*©IBtt5*4£*|fcl,T^fc< 
RK#«TS3ISIIILE«©*€:— U Gl£*t 

*r«»5i*iHiuE«©Bs-#/jNS < rni£At>. 

[0 0 7 1 ] ±ffi«fi£(Cct^T t eSvOlXoKlcH 
[0 0 7 2] *fc5l*ISLE«fc*ttTttfc<, RfCttfS 

R. G. B ©§I$OM»SOA'7 >7 ^ i 

[0 0 7 3] 7^43*^B^tC*3^Tffll/^n-2)W^ELtf 

[0 0 7 4] *fc*HM5«T?tt, ^v^Ms^T^S: 
ff5EL**S«IC*HT5*S?^;i/«*ffl««*ii«-r 

tny k'^fa^T^fcfrS E L**^«(c*3^T7 
P y fx**! ^©iS4« * *<■* -5 %> (c^ £ 

[0075] i *fcn*«s« 2 1 i a 

[0076] mmm 4) ^mn<D ei. m^mm\tmm 

n(C<rX-2®TFT€K»tfcttifi&LTfcJft<r>. ^JA 
tf. 3O7iS6t?*fctt-tn«±0!)TFT*a9!ttT'bSI 

TFT*»»tT^4«J*C-3HT*-r. 
[0 0 7 7] 06l;i3W, 470 2HM-yf>^ffl 
TFT, 4 7 0 1ttV-^i. 4 7 0 313:7. -ivT 

>yfflTFT4 7o 2 of— hnmzmmzntcy— h 

«<H6. 4 7 0 4liELilfflTFT, 4 7 0 5«n> 
x>"* (*BgT^CifeBIfg) . 4 7 0 6«*iH«*& 
g§L , 4 7 0 7tt««i{Hf|lfflTFT. 4 7 0 8«1SSI 

wjay-ng^iSL 4 7 o 9BEL«fm. «a«i 

WTFT4 7 0 7 ©«)f^tC-3^T«^ 2 0 0 0-3 
6 4 0 0 3^6#lt4ifiK 

[0 0 7 8] ifc. #HSg0mimiS©lffllfl! T F T 4 7 
0 7SELlftfflTFT4 7 0 4tEL$f4 7 0 8i 
©MIwSHtTH***, ligaaiiTFT4 7 0 7(!:EL 
m?4 7 0 8 t©r»1l:ELIilffiTFT4 7 0 4iWRtt 
6nfc«ifitUTt>A^. Sfc. «ig$i]ffllfflTFT4 7 
0 7liELIilTFT4 7 0 4 tH-HtT*4». 
|8|— ©SttJiTajflS-&T»J«T*©*«»*Ul». 

[0 0 7 9] H7l:«DT. 4 8 0 1 H!V-X«fi. 
4 8 0 2IJMyf>yJBTFT, 4 8 0 3 ti^-f «y ^ 



(8) 

>^fflTFT48o 2©y-nsicsi«snfcy-h 

te*f«. 4 8 0 4ttELlifflTFT, 48 0 5ten> 
x>-9- (tin^it^) .4 8 0 6ttttBft*g 
ML . 4 8 0 7MSfflTFT. 4 8 0 8tt*H*ffly- 
HflMHIU 4 8 0 9IJELffiT5. *Ni£fflTFT4 
8 0 7(Dnf^(CODTtt4$K2 0 00-359032^1 

[0 0 8 0] m&m T F T 4 8 0 7 © H U-f >iiE Lgg 
MTFT4 8 0 4<Dy-b\Z»Uf£tl, ELigKjfflT 
io FT4 8 0 4®^— hWEeUffittCXflSSttSZl&tf 
T#§«t3lC^oT^-5. &i3, (3SfflTFT4 8 0 7 
anft^HTFTtlt^pft^iHTFTiL 

^fflTFT4 8 0 2 tra-«jfti:-r<5Ct*W*U^. 

[0081] *nmw$nmm 1 ~3ems« 3^1*13 
[0082] mmm 5 > ^mm&mt. #»9§© e l 
mizmizmmm&oTFT (nft^nTFTsy 

20 pftMITFT) *H«ffCfP»-r«*ffi»Ct?liTi¥ 
«Bir@8~Hl 1 «rffl^TIJlWr<&. 
[0 0 8 3] *^Jfi«T?«3-r:>ytfc(D# 7 0 

5 Otf^T.^* 1 7 3 7^77at*l;^Sn^'J l 5 

3 o otitit iS3te**-r*a*T*titaiss&$ft 

5^Ifi*fflt>Tt>an. *3gffi0!l©&9il 

so [0 0 8 4] #u-e, s«3 o ojticmfcSsMJi. aft 

1301 £JgJfiTf 3. *Hig«ai-CttT*^ 30ULT 
2»*ifi*ffl^4*«, ffiEJ&flM©i|UI&3fctt2M» 
±«I$tfc«fiSffl^Tfe6^. Ttt2lSl3 0 l©-» 
ItLTIl y7X7CVDS&fflt>, S i H4. N 

H 3 . RtfN20*£j6#;*£UTtfKan*Kfl:afl;S 
5ft§i301a£10~200niD £ t < 5 0 ~ 1 0 
Onm) »jS-T4. #*i6«Ttt. HJ? 5 0 nm©S?{fcS 
ffcSSiSl 3 0 1 a OflfSJiS i =3 2%, 0=27%, 
40 N=2 4%. H=17%) #(^T\ TifeBl 

3 0 1fflzIltLTIt ^5X7CVDftSffll». S 
i H 4 , StfN20££j£;tfX<hLTj£l8l£n£SKbSffc 
83IK3 01b£50~200nm (»^L<fil 0 0 

-i 5 onm) omzizmm&fc-tZo ^mmx-\t. at 

J5 1 0 0 nm©gKbg{fc3*lgl3 0 1 b (S&fi&JtS i = 
32%. 0=59%, N=7%. H=2%) 

[0 0 8 5] ^^T*. TU6K±IC*««:S 3 0 2-3 0 
5 £Jgfi£-f.5„ 3 0 2-3 0 5 «, # B B B »<iji 

so JftSf^fti^^fflfg LPCV 
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UT»J*"T*. 3 0 2-3 0 5©J»£«2 

5~80nm (jiff * U < 3 0 ~ 6 0 nm) tf>JP£TrJ£ 

<«S* (y'Ja» ifcliyUa^Vi^A (S 
ixGei-x(X=0. 0 0 0 1-0. 0 2) ) 

fflVV 5 5 nm©*Ha*IS)««l/t«. -7^ 

a^Ktci^TR^fk (soot, miw) ^ffofc^, m 
m&it (55ot, 4mm) sskussfbssc 

KSJ&riELfc. fit, ^0«gS»a*Bt*7* HJV 

I3 0 2~3 0 5 SrJgfifcL-fc. 
[0 0 8 6] 3-fc, fi#i3 0 2~3 0 5S»jSl/fc 
TFT©U*V»lt*ftH|-r*fc»fc:«*tt^F>B*7C 
#1 (#P>£fctt:'J» ©K-fcr^fcfToTfcJ:^ 

[0 0 8 7] v— *f-sa&fcmx'&ikK*m#m 
tea, u— tf-fgfis^sttstsnfci'-if-ttfcttife 

3 0 0HziU U— tf— X*;i/^-^a<£ 1 0 0-4 

0 0mJ/cm2 (ft£«»ctt2 0 0-3 0 0mJ/cm2) 

Sfc, YAGU— !f-*ffl^*»^»Ctt-€-©SB2!8Saitt 
&m^>Vl7.%WtM®lfk3 0~3 0 0 kH z <t U U- 
1f— X*;M*— ^g£3 0 0-6 0 0 mJ/cm2 (ftmmz 
it 3 5 0~5 0 OmJ/cmZ) ttSi^u. -5-L-T<il 0 

o~iooo«m, mz.\tf4ooixm-v&mzmytvtz 
v— *f-yt^mtR±mizm^xmmv, zamomvus 

-1f-)t<0l^M$ A-^v:/*) £5 0- 
9 0 %<hLTffx««fc^„ 

[0 0 8 8] JfctrVT?. ¥*#H3 0 2-3 0 5^15^ 
-h*ft»«3 0 6S»rit-T*. y-^&l3 0 6IJ7* 

1 5 0nmiLTai^WlTM1-5. 
#jT-te. 7'7XVCVDSI;J:D1 1 OnmfflfST'S 
ft*flia*Bt (MSJtSi=3 2%, 0=5 9%. N = 

7%, H=2%) T?»riEUfc. y-hlftftBtttK 

<tmtHkmmizmj£2ttz>b<DT'£s.< . fft©Ji3St£^fr 

[0 0 8 9] £7c, ttfla£*flt£flj»r>*«£fctt. 7*7 
X7CVDSTTEOS (Tetraethyl Orthosi l icate) 



(9) 

t02t*S^b. Rj£JE#4 0Pa, ISSS3 0 0~ 
4 0 0t.hU Mm®. (1 3. 5 6MHz)*^J^gO. 
5-0, 8W/cm2-eft*$i3"T^-r«)C:i:*iT#-2>. 

^«ct-5{cbT^s^n*g$fta*Bi«, f ©t4 o o 
[0090] #^t, 0 8 (a) tc^-r<totc. y-h 

*&*j8l3 0 6±K^Jp2 0-1 0 0 nmfiglCiil 
3 0 7i, III 0 0~4 0 0 nm©^20ill3 0 

•0 8 t&mmmrfi-tz. if3o nm©T 

aNl«^^l®ltl3 0 7^ RJ?3 7 0 nm 
CDWR*>5ft4S2©*M3 0 8*ai»|*lft. T 

^m*^trHH«i*lTXA«y^Lfe. Sfc, wig 

Offit 6 yyit^>^7,^> (WF6) £ffl^£8&CV 

WKOJtSWStt 20/iQc m^T^TS Z t^Si L 
20 iri. WBStt«Sft«[**:#<-r*JliTfffiffitt*Yk*BI* 

ttflmi. B5i£iSgcDW (iSJES 9 9. 9 9 9 9 % ZtclZ 9 
9. 9 9%) <D?~tfy h&m^rzT.A-yf&T*. £ <=> 

K*LTW«S*»j«-r*::£l;:«fc9. jgJn^ 9 - 2 0 m 
Q c m £ H^-f -5> £ £ # tz . 
[0 0 9 1 ] fcis. *Hifg^JT'«, jg 1 ©3t«liil3 0 7 
ITaN, 1 2©fti3 0 8*Wil/ftlJ«, ¥f\zmfe 
so sn-r. UfnfeTa, W, Ti, Mo, Al, Cu, 
Cr, Nd*^atfnfc7CsR. 2:fcttmIte7Ciit£±f£# 

icftisns^l^ffl^xfeiK ztz, Ag, 

Pd, Cufr£&5-&&£fflHTfc<fcH. Mil© 
mW&Z2>*)l (Ta) §§2©ig*|g£ 
Wgt£T*ffl*£fc-8\ IlCitISSft^> (T 
iN) BtTJBfifcU I2 0«ti^Wltf5tt*^b 
^l©»mM5^fb^>^;U (TaN) IfiS 

nm-ttrnwy** (TaN) it-ml, i2©#t 

[0 0 9 2] ^IC. 0 8 (B) \Ztf.-$ &o\ZV * MJV 
^:7^i££)=Bt>TU> ! 7. hA^7S^VXi7 3 0 9-3 

•y^>^jas^fT^. mi©x^^>i7-iaaT«^is 

^2©X^^>^frT'fTOc *HM^JT'«mi©X 
7f>y*tttLT. I CP (Inductively CoupledPla 
sma : ^^i77Xv) x-y^>^fe^ffl^. i'7 

50 ^>i/m^x\zcF4tc \2tozt^m^> 'tn'eti 
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<DX ZtiZmitZ 2 5/2 5/1 0 (seem) tl, 1 
PaWffi^TU-f JU^C0mffiiC5 0 OWCDRF (13. 56MH 
z) f^SgAlt^7X7JMLTl7?>^JlT 

ofeo fc v T*§§gil (HO fiOICP^fflU 

fcH7-fIyf>ygf (Model E6 4 5-DIC 
P) SfflWi. S^fll (i^Xx-v) 5 0W© 

RF (13.56MHz) f A^gAb. ^BWCtfflSEA-f 

WBtSXy^i/UTSB 1 OWMC!>W9«7— /t— » 
SlOl7f>y*fl=T0WI:Jtt4Iyf 
>^1SIJ2 0 0. 3 9 nm/min, T a NtttT -5 
X-y^->r7*3SS(S8 0. 3 2nm/minT*0> Ta 
NtC^-r-5W«ilJ?lttt*<J2. 5-e*S. Sfc, Z.(DW. 
1 ©X-y^^&fHcfcoT. W©f-n-ftH- ®2 
6° ift*. 

[0 0 9 3] 0 8 (B) I:iti5l:l/y7, h 

fr<bl3.2>-?X2 3 0 9~3 1 2^tfl:i2©l7 
^^fHcSEA. X-y^>yffl^XICCF 4 i:C 1 2 t 
£ffl</>. tn?n<Dfi XdK*Jt* 3 0/3 0 (sec 
m) £U lPa©ffi7aT3-f ;i/S©mffifC5 0 OWfflR 
F (13.56MHz) tft£&ALT7 r ?X-?€£j&LT£|3 

v 5 ) (Ct>2 0W©RF (13.56MHz) t^J^gAt, UK 
Wtft©gEAW7Xmffi*EPiP-r-5. CF 4 i:Cl2$r 
l/fc» 2 OZ7 ?>^*ttTttWRRtf T a NRt 
t>H8«i:z7f>ysn5. ^2©l7f>^#t 
©W(C^-T'SX->'^>v'3iStt5 8. 9 7 nm/mi 
n. T aNC*fr-5X-y^>^aSti6 6. 4 3 nm/ 

mi nt*5. y-M6«it±»cja«E*»-rct 

?3.<X-y?->lf-tZ>tzlt>lZte, 10-2 0%gg©fiJ& 

[o o 9 4] ±mmi(Dx.y?->i/mmT"i$. k/xh 

x-/t-gi5w^g(j 1 5~4 5° t-fn^ck^o 
mmmfrz&izmi 3 1 4-3 1 7 ($ 

1 ©^«J1 314a~317ail2 ©^MiH 3 14b 

~3 1 7 b) &»is-rs. 3 1 9«y— nftatiHT?* 

9, MS 1 ©flm©a*«JI 314-317 TB*>nfc <^IH 
tH2 0~5 0nmggx-;/^>^£nS<fto7c:««# 

[0 0 9 5] fit, Uv* h*>£fc<5v;^£Rfc*-tt- 
t* Kfgl©K-t?>y*&S£ff^. nffl**f 
^**ttft7cJ(t«:a9lirr*. (0 8 (B) ) K-tf> 
9%mt-i *>b* Affix-?? A 
tf&i^. ^^K-^ffiw^miK-Xft^l x l o 13 
-5X10 l5atoms/cni2<2: U finattJE£ 6 0-100 
k e VtLTff3. **J6fisiT-liH-Xft^ 1. 5X1 



(10) 

Ol5atoms/cm2£;U fllljimEE£8 0 keVtLTfTo 
fc. nS*ff4t5^«*7C#il/Tl 5*fcJR-r*5c 
jfc£«Ktt'J> (P) *fctt«* (As) SfflU* 
**, I^T«U > (P) fcffl^fc. «*J13 
14-31 7#ng&tt-£T**tttt7C*K*tT*v;*. 
^tttO, §Ei^CMS?MllM«3 2 0^3 2 
3*5M3nS. J«*fl[^>fi(|fc««3 2 0~3 2 3 Ktt 

1 x 1 o20~ i x 1 0 2!atoms/ciii3<£>^gi5K"enSJ£ 

io [0 0 9 6] 08 (C) tC^.t^tCWv'X h 

5. ;:tU. X^^>v'ffl737>tCCF4tC 1 2<t02 

•€-tl-€ t n©^XSK»Jt«: 2 0/2 0/2 0 
(seem) £U lPaWEETjT-zW )l/IJ©ttStC 5 0 
0W©RF (13.56MHz) 1A$SALT7 , 7X7^« 
LTXy^>y£fr-s>7c. WSM (K&Zt—V) tefc 

2 0WCDRF (13.56MHz) «7j£8AU ^KWtCftcD 

ssm 7x«jEE«OinT«. $2®i7f>^iit 

W (C*fT -5 X<>^> pastil 2 4. 6 2 nm/mi 
20 n. T aNtCft-f SXy^^jggn^ 0. 6 7 nm/ 
mint*!), TaNtC^T*W<75Sj;Jttt6. 0 5T 

^2©i7f >yi:it)W»f-A-^li7 0° 

fc. ^o«2oxy5 i >y«iafc«t o%i2<Dmnm 3 2 

4 b - 3 2 7 b £»j«-r*. — MS 1 ©«mH 3 1 4 

a~3 1 7 at*, s&As£xy ^>yan-f, f i©i 

*S324a~327a 3. 

[0 0 9 7 ] *^T% m2<D K-t;>y*ttS*fT F 
-¥>?\tm2 (Dmnm3 2 4 b~3 2 7 b ^r^FSsg#J7C 
30 *t»t477i'tl/Tfflli», Ml 1 OJS«H©x-A- 

» Srffll^ K-XS1. 5X1 0 14, «StESft0. 5 
/iA, JPiiftff 9 0 k e VCT^5X7 K — fcT>f*fT 
ofc. u5LT, MSl©3l«Bt«^:*<gSS5f:|i6^ 
S3 2 9-3 3 2£SEg£Wl;:)&j£-f5» 
5F»®^3 2 9-3 3 2^Jaanfc'J> (P) ©jg 
gtt, 1 x 1 0 17-5 x 1 0 18atoms/cm3-e&D. R 

oT^-5fc(DCD. m$m&g.<DWkg.T'$>Z>o Kit 
«<0^*fi*7c**«*lJDSnfc*»*^l««1B*3 3 3- 

3 3 6^^BE-ra„ 

[0 0 9 8] B9 (B) \Z^^.o\Z\^^7,Y 

Srfflt^T. $3 WX-v^>y'iaa^fT^. CCDMS309X 

•7^>yjasT-iJsi i <Dmmm<DT-rt-®$:&ftmz 

so I-yfx^LT, MI2«^«l<!:a^a^«IC-ra7cfe 
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Ktt, 0 9 (B) (C^f cfc^lCl/^T, h^SftSv;^ 
3 3 8*»J«-r*. 

[0 0 9 9] ^3©Xy^>^MatC*3^-5X^^>^ 
lyf >j/«7 t LTC 1 jt S F5t*ffll». 
-^-n^ncD^T-SitMlt* 1 0/5 0 (seem) tLT 
SBi»^*2 0x«y^->^iH«t: I CPx-y^>^i* 
Srffl^Tfr-p. S3©X->'5 1 >'ywiST©T aN 

tC*ff-g>X->^>^aStt, 111. 2nm/iinT£D, 
y - h (C •& X f > jSS « > 12. 8nm/m 
inT&-5„ 

[ 0 1 0 0 ] 1. 3Pa©ffi*T3-f;i/ 

M<Dm®\Z5 0 0W©RF (13.56MHz) *;>j£&AL-T 

Xf-y) lefel 0W©RF (13.56MHz) mtjZ&X 

«t0. IlOitI3 4 0 a~3 4 2a^M$n5. 

[0 10 1] ±Bjg3©Xy5 : >£a;:«fcoT. Slffli 
113 4 0 a~3 4 2 a iSft6ft^T«*«* (LD 
D««) 3 4 3~3 4 5*«»*3n5. fciS, 7M<tt9«I 
* (GOLDS® 3 4 6(2, Sl0»113 2 4 ai 

[0102] $ 1 ©^«J1 3 24ail2 ©«m 

H3 2 4 b£-c»j£snfc*Btt. *nw(cK«jiH]i?s© 

n?t*;HTFT©y-htitft!J. Sfc, f6l© 
itI3 4 0 atS2©itl3 4 0 bfC»riES*lfc 

«»«itc«»iHitt©p^r*;i'fflTFT©y- 

[0103] mi ©9HJI 3 4 1 a <hfg 2 (DM 

ti3 4ibiTM$nfciid «^wica*gi5w 

nft^HTFT©y-htIi*0. il©#ll 
3 4 2 a £f§ 2 ©a»«Ji 3 4 2 btT^fiK$nfc«@ 

tt£Z>o 

[0104] z\<d^o\zvx. #HMwa. mi©** 

Jf 3 4 0 a~3 4 2 a £a& (LDD 
««) 3 4 3~3 4 5c> ^1 0#fl 3 2 4 a tlft 
-S^Mtlffi^ (GOLD«) 3 4 6^PINF{C^fiE-rs 

•So 

[0105] ■A\z?-hmmm3 1 9fi7f>y« 

HF 3 5ffll\ SJStt-f =i->X-y^>^ffi (R I Ett) 
*ffiHTfr3. ^^>A*-JEE*6. 7P 

a, RF1A8 0 0W, CHF3^tSi3 5 s c cm 
T-B 3 ©X ^ >^MI^fro fco 
[0 10 6] Z.tHz£K). SSS?F»6!ilS^3 3 3-3 
3 6 <D-m$ffi£ U (fiftR 356a~356d 

[0 10 7] *HT% UyXh*f>S?iV7i'^SL 
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tz&. mziZU'JX bfrZZiZ -?7st> 3 4 8. 3 4 9$: 

e>Masfc«fc9. pft^STFTcsttitas 
#iSftHfrmfB-**^ (ni) ttemomn®. (p 

0~3 5 3««^ (i9 (C) ) Il©^113 

4 0 a:fcj;c*3 4 2 a £*«1&7c*K:*H"*"?X£iL 

io [0108] #3lS60llTkJu ?FiS3Etl®^ 3 5 0 ~ 3 5 3 

«-^7> (b 2 h 6 ) *ffl^fc^*>K-:/8n?»fifc-r 

^;HTFTSMtSfi*IBl/v7 hji^a^V 
X2 3 4 8. 3 4 9Tgt»nTt»5. !f§ 1 © h'-H>^ 

5 o ~ 3 5 3 tctt-en-ens^sjg^TU >a*asjbn£ft 

Tt>53&i, j ecD^-rncD^t'43UTt)p^^##T'l> 
**fitt7C*©««**2x 1 o20~2X 1 o21 a toms/cm3 

20 )HT f Toy-^i«i itf h* l/'f >I*i I/T»i 
[0109] a±*T(oiiTfn*nffl*»#ii:? 

[0 110] ^t, 1/yX h^&SVT.^ 3 4 8, 
3 4 9&I$£UT$1®MHI&MeK3 5 7 5Mt^„ 
i<OSBl©llM«<WR3 5 7 tLTtt. ^7X?CVD 
Sifcli^t^^ffl^. JP2£ 1 0 0~2 0 0 nm 

yX^CVDm\Z^K>mm l 5 0nm©iftI|t§Sl 
30 £JE*fi£Lfc. ^IfS, il0lfliSl3 5 7Bifttft 

[oiii] #i>T\ @io (A) (r^Tct 5 (c, -f-n 

ppmfitT. #*L<tt0. lppmJ^T 
Ot*fIg^t4 0 0~7 0 0T:> ft*#H;:H5 0 0 
~ 5 5 0 ID T'fr *.(£<£<, **IWTB5 5 0t, 4P# 

©tele, i/-if-7r-M, $Ltc\*v\Zv FU— 

7X-;US (RTAft) ^jajBl-S^triiT^S. 

[0112] *£M«n?tt, iiBSttftiaati^ 

g©'J >*^ttT«««* (3 3 4-3 3 6. 3 5 0. 
3 5 1) tzyy?V>?2tl. i.\Z^**)lWtfLfcl$.£ 

[ZLTftmLtz?**)lBf8.m&ZG-rZTFT&*7 

mmmtfiTw o . <^ t & m 
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[oi i3] $&.. mi©sw*e#n<&^-r-s>Bu(cffi 

S{ta*K) *»fiKUfc»Tffitt<b«ia*ff 5 z.tm? 
*Ll>. 

[0 114] -^©ftfl, JSttfcflWi*tTofc«T?K-e> 
[0 1 15]$ etc. 3~ 1 0 0 %©*?ii£"atf5iBSi, 

4>t. 3 o o~5 5 otti ~ i zmfflcommw&ft 
mz&)3%<n<stsmmnmm.<pT'4 i or, mnoKi 

5. 7kSI{b©ffi©^g£L-T, ^^Xv^K^fb (T^X 
[0 1 16] SttftjflItbTU-!f-7--;i' 

[0 117] HI 0 (B) f^T<fc 5 Kfg 1 © 

JHHll&flkK3 5 7±£WttlBiRtttt&*t&j£S£2®j| 
MfettBE 3 5 8 1 . 6 /z 

3 3 3, 3 3 5, 3 5 0, 3 5 1 fCig-TSa >^ 

[0 118] I2<Dlffl^gtl3 5 8 tUTH 

trl&fttfWtbTtt. BMt&sfc, g^am, «ft*ft« 

5H. *U7SH, 7i7'J;P, BCB CO'/S^n? 

[0119] ^mmx-it. y7X?cvDSt:j;oi 
fifes nfc»<b*fl:3i*fflt*»i«ufc. BSftaflsa 

lgJ]I©ilJS£L-T»£L-<«l~5Mrn (S £t;:$f£L 

<H2~4(tm) tmtfJ:^. g^b^ka^n«, K 

g#IC^*n^*^^>^^7c*(CEL^(D^{b^«l 
[0 12 0] i;7c, n>37^ h*:-;KD^fiJtCti, h*7 

5 X > K * -5 Sift® «© n S§ * 
[0 12 1] S&IC, CdT-©=l>^i7 h*-;KOJgfi£ 

IC^^T. SB 1 @K*e&HB:i;Sg 2 £ra&&g;£f3i$ K 

j£fiTT -i) *m j; o x y ? > ymm. ©jg t> t> © * jg n -a 

[0122] * L-T. ttWfoWg. 3 3 3. 3 3 5, 3 
5 0. 3 5 1 £-tn-6n*&WK»l*-r*E*3 5 9~ 
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3 6 6«t§. *bT. IJl5 0nm©TiIt, 
B1JP5 0 0 nm©^I (AltTi t©^Bl) <h© 
fa®K^A^-X>^LT^fi!tT-5^, «l©««IS^ffl 

[0123] ■€-«0±l3jiM#«BI* 8 0 - 1 2 

0nm©ff£TJgfi5cU /1*-x>^T5 ^<htC«toT@ 
BJ*ffi3 6 7 £ (010(B)) 

[0124] fits, *3feit«n7tt, mmmmtLxmrc 

■i>^A'7.X (I TO) R^fb-f >v^AfC2~ 

.o 2 o [%] ©gHbffiiG (zno) &m&Ltzmwmmm& 

[0125] £ fc, S^mffi 3 6 7 tt. H U-f >iH^ 3 
6 5 (h^L-TafeT^fife-r-S^ilCioTELKiljfflT 

[0126] ifctr. 0 1 l (c^T =t -5 . trie 

mm {*mmMT'izm<tmmm &50 o inn] ©«$»;: 

LT. A>^tUT*ffi-T*iB30JiW«»IR3 6 8£ 
20 C tT^mtCx-/1-^©fi!Sfr-5 C iiifi 

Slt^EL H ©*flSJ&*e*fr H H t & o T L 4 5 7c 

[0127] *^ffi^jtr*5^T(i, ss§3©)iffl*e 

otli #U-f5H, #U75F, 7i"JJU, BCB 

[0 12 8] 01 1 T'^-TJ:ptCEL«3 6 9?: 

so ^#felCJ:D^fi£L, M(C^«^(CJ;DI1S (MgAg 
«S) 3 7 0*5<J;tf&fI*I3 7 1 £Jgfirf£. i©i 
§EL13 6 9Rtfii3 7 0 ^^fiKT^lC^iL^T^ 
BJtt*£3 6 7IC»LTiflfflS^SgL. *AH«S£IC|*£ 
LTi3< Ct*«a*LH. tt*. *^!S«TfliEL*f 

[0 12 9] ^Cfe, EL13 6 9iLTIt 
*fflH«ii4«T*5. *HSS0iJT-«IE?L^iiB (Hole 
transporting layer) 1SiXS%%M (Emitting layer) 
40 T&4 2 JMIiSS EL Jiff***, IE?LttAH. Wft 

^-©^rnw^fife^ffl^Tfe^b^tv 

[0 13 0] *&mmT'ltlE?L%ii£mtVT#>)7 3L- 
ls>H-U>$:mmmz&QMrfl-rz>. *7c, 5E3tlBt 

L-ni. #'jtfn;u*;wx«y-jnci. 3, 4-^-^-y- 

y77-;HS*#OPBD*3 0~4 0%»^»SH± 
7ct>©<£:a8#ffi{C«tD}gfi{L. ^fe©^3t*^i: LTi^ 
v 'J > 6 1 %&1JU 
50 [0 13 1] Jt, SStI3 7 1TfeELI3 6 9?: 
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Kft^mmfr b urn? &z.t « * £ ■=> tcj? 

^i«TB^y>^->3 >!3 7 2 tLT3 0 0 nm 

[0 13 2] ^1113 7 1 \$m&3 7 0<D'£lt 

JRBto<tt*WT**. fclfe. tSOttfiTfeAii. Sit. 
ELI3 6 9, »«3 7 0«##tC*»tCpl»©T, £ 
«Hffi3 7 1 $T**«WttUfct»Ta*Wfc»J*U 

[0 13 3] ft*, ELI3 6 9(01S(J10~4 0 0 
[nm] (A^Wtr « 6 0 ~ 1 5 0 [nm] ) . g& 3 7 0 ©if 
5te8 0~2 0 0 [nm] 1 0 0 ~ 1 5 0 [n 

ml) itntfS^. 

[0 13 4] Z.oLTmi 1 \Z^T£?tiffim(DELm 
ft*. *^Jfifi«JK*»t*EL**S 

±. y- Hi*»ffilTl»5«»T*4T a, WtCj; 

[0 13 5] nft*JHTFT5 0 lRtfpf 

t ^JUT F T 5 0 2 J 5Sft@ffi 5 0 6 t, 
7f/^TFT5 0 3MELlifflTFT5 0 4£ 
*Tf«H**5 0 7 *|g-a«±t:»rii-r*Ci:30*T# 

*. 

[0136] mmm& 5 o 6 © n 3^ *)imt f t 5 0 
1 + 3 8 0, y- h*s©-gK*^^ 

T3|g 1 <Dmmm 3 2 4 a itft«ffilll?ffittl« 3 
2 9 (GOLDSS) tV-7l«ifetth*H 
ibT««T4i*»flnFtttt**3 3 3 4tLTl^. 
pft^iTFT 5 0 2Cttft^HB*i*3 7 

3 , y- hmsw-as^^fiET-sm i ommm 340a 

£fifc&fcH**fifctt*3 5 2, v-xfg«£fcteKU 

[0 13 7] H*SG5 0 7©X-T ->?>^fflTFT50 
3Ktt^ + *;U»J«1«*3 7 4. y-hmffi5;^-r-5 

H0«ii34iatiftbf. f- bnmnnmiz 

»J«Sn*fi»S**E«ri»W3 4 4 (LDDS» <hV 

Vomi$.3 3 5*^LT^-5o 
[0 13 8] S^SS5 0 70ELll)fflTFT5 0 4 IC 

it?v*)wi&m&3 7 5. y-hmffi©-gB£#tfirr 

■5^ 1 ©igSJI 3 2 7 a tfift e>ft ^T*E©)®^ 3 5 
3. V-^««*fcttHH">««d:UT*li-r*S!« 
3 5 1 

[0 13 9] (HJ603 6) *H»«ra. *58WSfflir» 
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TELaSSBfcffRl/fcWco^T, 016, 017 

[0 14 0] 016 (A) 1J$S^©EL^810T 
FTSfiO±BHS*l/T^5. ft**^^»l;43^T 

a. 

[0141] gig 4 0 0 1 ±C. B*gl54 0 0 2 £, V 
-*©<HMB»BK4 0 0 3 t, Si ©y- htimUB 
»llHlgS4 0 0 4 a<!:, SB2 ©y- hfit^ttB»@K4 0 

to o 4 b tamn^nx^. ftfc^Mgwr&^Tv-T. 

i*tv>««». *36Wttc©«irick:iBSsn*v». tft 
*«ttt»j©*«±icia!»tfcy-xflHHiB»iii*iy 

-h«^»«»[HltttS, FPC, TAB^©ngB«ic 

20 n„ 

[0 14 2] 4 0 0 5 attH*«4 0 0 2fc»tt6>nfc 

(H**T) ic««snfc§i#isitE«n?* 
*. 4 0 0 5 bttm&tftt2 0y-h&WBAEiK 

4 0 0 4 a. 4 0 0 4 bt»ttSnfcy-hffl5l*0b 
E&T&5. £fc4 0 0 5 c ttV— 7.{§#*lie»j[Hll&4 
0 0 3 H«l*SnfcV-^ffl5l*lsIUei»T**. 
[0 14 3] y-hffl§l#(HlbiB«g4 0 0 5 bi. V- 
Xffl3l*[H]LEi&4 0 0 5 c tte. MfiL4 0 0 1 ©fl-BG 
CRI?5nfc I C^iC. F P C 4 0 0 6 £^LTtg^£ 
30 nx^«. *fc5l#@LBI84 0 0 5 att. IS4 0 0 
l©»«JCI9:»tSnfc«JBtFPC4 0 0 6$iMTg 

[0 14 4] 51*0 UEtt 4 0 0 5 a(Dt^i5Il 6 
(B) t'^-T. 4 10 0ttRffl3l#|e]LEi®. 4 10 1 
«Gffl3l#|HlLE*g. 4 1 0 2teBffl3l#leIUE*IT-<& 

[0 14 5] RfflEL*^©ELB©*n5t^St. Gffl 
EL*^©ELS©*fig^at. BfflELgffflELi 
©«8&<£g©Jta* 1 . 15:1. 29:1 ft -5 «b, * 
40 3B9lTttRflJ5l*IIILE«l4 1 0 0 ©*1W r i. GffiSI 
*Ie]LE^4 1 0 l©<SWgi. Bffl?l*@Lii4 1 
0 2©4gWbte. Wg>Wr>WbtftSctA«ISc 

<teWr : Wg : Wb= 1 . 15:1. 2 9:1 

[0 14 6] *^^©±ie«^tc<tcT. es^©ss 

©gclC»fc9ft<. R. G. B©£-ilf{t©3£ft$lg©A* 

[0147] 017 (A) (2. 016 (A) IC^LfcT 
50 FTSfi£->-U>y#lCJ;oTftlt-f-2>;i<»:Kcfc^T 



«§9 2002-1 51 276 (P2002-151276A) 



25 

M&zntzELm7pgw<D±MmT'$)r). mn (b> 

HI 7 (A) (DA — A ' iCfctt-S^rSB. Ml 7 
(C) HB17 (A) 09B-B' \Z&tfZ>Mffim-C$> 

[0 14 8] S*S4 0 0 i±icKH-6ftfcB*»4 0 0 

2i« 7-Xffl*HMK»igi&4 0 0 3 t, miR7jm2 
©y-h{t^»B»0B4 0 0 4 a. b t&HtTJ: 
LT, ;M*4 0 0 S^tt^nT^S. SfcH^gC 
4 0 0 2 t, y-X(t^*e»l3K4 0 0 3 us 
tfS62©y-h«#*«l!ilEll&4 0 0 4 a, b fc©±fc 
->— U >ifW4 0 0 8 6*1X1^5. d;oTH*a5 
4 0 0 2 i. V— xm#8e«lI5IK4 0 0 3 t, US 

^*2©y-h«^*e»iaiS4o 04 a, btti a 

«4 0 0 1 iv-JH}4 0 0 9ty-'J >^#4 0 0 8 
ilrioT. *&#4 2 1 OtfltSnt^S. 
[0 14 9] *fc««4 0 0 l±Kf£tte>nfcH3igB4 
0 0 2t, V-X^*B»0te4 0 0 3 mi RZf 

jB2<oy-hfli^«B»igi&4 o o 4 a. btit as 

fflTFT*tLT^5. 017 (B) T'tef^WtC. T 
J&IIK4 0 1 0±K#j*:5ft&. V-.ZflMt»SBlolII*&4 
0 0 3K^£tl&SE»!jTFT (fib, ddTten^* 
;HTFTi:pft^^iTFT^iit2>) 4 2 0 1 
RtfB*B54 0 0 2iIttn5ELIlITFT (EL 
*^tcStn-&mSit^SiJffl|-r^TFT) 4 2 0 2^IiL 

[0150] *^lig^JT-«. «J)T F T 4 2 0 1 tCliii 
5D©7j&T*f£S! $ tlTc p 9- * T F T $ tt n * 

^JUTFTAiffll^n, E LJKRjffi TFT4202C 

«4i»©*ttTf^»s nfc p ^+ *;u§«t f t asffl n e. 

n-g>„ *7C. H*SI54 0 0 2tC«EL|g»)fflTFT4 2 

[0151] iiTFT4 2 0 1 RISE Lmmm T F T 
4 2 O 2±CttBn£BB( (¥fift«) 4 3 0 1 
Stl. ^0±l;ELllfflTFT4 2 0 2©KH>i: 

nmmizmmrzwmmm mm) 42 0 3«sn 
*. wmmm4 2 0 3 1 LtBttfis©^t^iw 

ffli^ci^fts. *7c, BEBBBBBtctfu** 
[0152] fix, ia*«S4 2 o 3 <D±.\z\tmmm 

4 3 0 2 A^fi£$n. *g^K4 3 0 2 {i®^«S4 2 0 

3<7)±icwpgi5^fie^nTi'^ < , ^©MPg&i;:^ 

T, WmWmA 2 0 3©±fC«EL (XU^hDJUS* 
>yt>X) l4 2 0 4*5W^n5>. ELJf4 2 0 4ti 



(14) 

[0153] ELH4204 <DW)&J5mZ / £%l<DmM& 

[0 15 4] ELS4 2 0 4<7)±{C«ii^14S:WrS5f 

S**»S4 2 0 5*»#J*3ft*. *fc, IS@4 2 0 5 
CELI4 2 04 ©ffffiKSftT 4*fl^B*tt«2j# 
B!lT*<ci:*5IiUK fcT, ELI4 2 045: 

#*M{JsjTliv;u^^ >A-7j (i^x* 

^^^Bl^tT^>o f LTil4 2 0 5 ttffiJ£<B«EE*« 

20 [0 15 5] £U:©.fc-3K:L-T. HiftmS (IBS) 4 2 
0 3, ELB4 2 0 4&CXI&B4 2 0 5*»5fc*EL* 
?4 3 0 3*>»*Sft«. fLTEL|f4 3 0 3 £ffl 
ScfcSC 1BJBK4 3 0 2±KfiMHR4 3 0 3tf»j£3 
nt^S. §114 3 0 3(1 EL»f4 3 0 3Ci$ 

[0 15 6] 4 0 0 5 att«S«ttt*KSH*3nfc9l4r 
HbBttTftO. ELiifflTFT4 2 0 2©V-Xl 
«{CS^MfCft8SSnT^S. §l§fHILKIl4 0 0 5 a 
li->-M4 0 0 9 «t*S4 0 0 1 £©|HJ«rao, 
so »ftt7^ *A4 3 0 0 ^LTF P C 4 0 0 6ASf 1" 

sFPCfflgEigu 3 o i KmattKjgassn*. 

[0 15 7] is—V>ifti4 0 0 8ilTli 

fflV^:i^T"t5. zfyX^-yirtttVTIi*, FRP 
(Fiberglass— Reinforced PI 
a s t i c s) «, PVF (3J5U tf=;P7^*5-f K) 

40 7Hr-?AWMPVF7-f JUA-^^-f ? — y 

[0 15 8] fflL ELSR^^e>©^©felt73r6]*^7\* 
^©«^icii. 1iv7.^ •JyT.J-v'?®.. #'J 

[0 15 9] 5£««4 2 1 0 hVX\tmm^>T )V 

=f>t±£<D7fft&tz$L&.<Dm\z> %m&fflt®m£rzit 
&mt®mzm^z>z\ttfT'£. pvc 
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'J3 — >8MM, PVB (#'Jfr;^f7W £fc«E 
va (x^i/>t*-;U7-k7 L -h) Sfflt^ci^tS 

[0 16 0] 4 2 1 O^KSit^R ($T£L 

< H»<k/t 'J "5 A) fe Is < M:R*€ ft* U 3 SMI £3 
e.LTli<fe.86tC, y-'J>^4 0 0 8OM4 0 0 
HW©iiilrpafiP4 0 0 7*»W-T»Stt*K*fcttK* 
5®fl55fef4 2 0 7 LT, ©Stt 

«K*fctt»*«r»*U'5*«Jll4 2 0 7i>mzfWL<ate 
t»J:3fc, P3W*A-#4 2 0 8K±-3TftStt«»R* u 

tzitmm^mvo^m4 2 o 7ttca«4 o o 7tc^ 

^StlTH*. &:fc|H]gB7JA*— «4 2 0 8 teB©HBA*lr* 

R*fctt»*S»*L3**bR4 2 0 7ttfflSfcl>«J* 
KfcoTt^S. »ffltt*Ri;fctt**£ft*L3**!>K 
4 2 0 7 ZmtfZZtT*, EL$f4 3 0 3 (D&fc&IM 

[0161] B17 (C) K^T <£ 5 (C. H*«ffi4 2 
0 3**®*Sn*iB«fK. 3l$lHlLEtt4 0 0 5 a± 
iciK'r'&J:9iC«*ttK4 2 0 3 aftWiASns. 20 

[0162] sfc. s***i*7-i , ;uA4 3 o oitmm 

tt7Y7-4 3 0 0 a**l/W5. *«4 0 0 1 <h F 
PC 4 0 0 6 tS**EE»-r*ifC, 1S4 0 0 UO 
i£Sffi^4 203a£FPC400 6±<£>FPCffl6B«l 
4 3 0 1 *mtt7-C 7 — 4 3 0 0 alCtoTiM 

[0163] *nm&m, mmm 1 -uss^j 5ts*i: 

GMM17) ifiltTFTtELSUf 
O^T, 0 1 8 £ffl<^TIK9!-r-2>. ft*3. S18(C^L 
[0164] 018 (A) fc&HT, 3 10 1 Itm^tf 

100~500nm (**SS0dT«3 0 0 nm) <DlP$ 
ICPfiE$n4„ *&lt0gTtt*?&]£SK3 lOltU 
T#77.8«£Jfl^-5^\ y']3>SS. ife 

JB££ (SUS1® t)l/<Ht7S7f^I«*ffll> 

[0 16 5] i>J8g£3 1 0 2©rit«ttt«fl£J»CV 

ffl^nBii>. *"jg|^3 i o 2o±i:tt»{b->'Ja>ilt 

*^*:*<ei»R3 10 3A52 0 0 n m(DJ!£ (CJgfijc^n 
•5. lfililK3 1 0 3 0flMKM:ttJEfRCVD8c. ^^Xv 

[0166] £fc. *ftg:lg| 3103 c7)±lCliH*gB(DX 
-f7f>yfflTFT3 1 0 4RtfEL^»jfflTFT3 1 

^fflTFT3 1 0 4*<nft^STFTT'ELIlffl so 



TFT 3 1 0 5)!i5p?f^JHTFTT*S{SJ&iLfc 

fflTFT3 1 04tELl»lTFT3 10 5«pft 
^STFTtnft^HTFTfl)^f.-Ct>6K 
[0 16 7] Sfc**iS0tJT«, X^f7?>^TFT 
3 1 0 4*»^;H^-MBJBCft-3Tl»ft*«, X-f 
>;y*fflTFT«^©ffi[itlCEE^^n-r> ->>20i/y-h 

[0 16 8] X^f'>f>^fflTFT3 1 04&tfELffi 
ifflTFT3 105 ±tC, 1 nmteJMt 3 10 7 «t» 
*SnT^4. DSlJimifiRK3 1 0 7IJ»l:MSn 
3Hiii®®3 1 0 6tf¥S{bT«J:5lC. ^yf->if 
1TFT310 4&.tfELig»jfflTFT 3 10 5 

[0 16 9] *&, ELigi&fflTFT 3 10 5CKH 
>««t*aWfc«tt'r-5J:3IC, iS^*S3 10 6*5 

Wf&2nz>o * j Mmffl\zi$\,*Twmn.ffi3 106H m 
mmmm (fwwi: a«{t-r > s? * a tmb* x t ait 

&mm £ 1 0 0 nm0#3K»j£U /1^-->^tC 
iD^fiKSn^o iS*l|@3 1 0 6(SEL$f(Dlffit 

[0 17 0] H$«ff 3 1 0 6 BASS' >J 

n>P*^^4^2®r^SiK3 1 1 4^3 0 0 nmtf) 
»S»C»J*an*. fLT, HPSB3 1 0 8£H*J$U 
7 0 nmf©ELI3 1 0 9X1^3 0 0 nmJJ<DK®3 
1 1 OfcXftttCJ: 9 BATS. **M^JT«EL«3 

I 0 9 £ IT 2 0 nmJl(DiE7LttA«S^5 0 nmjpco 

L&HIJBSHU*. JWCJIKjEJLffi 

as. jEimmm. n?&mmhL<i±nj-&xz®.fr 
[0171] et±©<t3icLT. a^^ffi (id 3 1 

0 6. EL13 1 0 95^113 1 1 0*b45ELf 

f3ii ltfMj&znz. ^mmmT\tz\<DELm^3 

I I l&mytmTtvTmmrzo 

[0 17 2] friZ. ^I»*?jij3 1 1 2(C±9JS^^@ 
l£-rZ>tz>t><Dg:fo (JJTF, 5"-U>y*ffc»r>3) 3 1 1 
3£&59£fc>-tt3«. U> if #3 1 1 3 

tLT^^ttcoy^X^-y^^^^ASrffl^-STi^ #7 

L<li-fe^= yf^iS*fflv>Tt>fln. £7c. mi« 
M3 1 12i Ltd. SlCfiJgiS 3 10 2 

[0173] Rmmz\tmfMfr *>tiz&m& i s:m^z>z 

EL^*^^T«ai#ffll (fl7tgi©ffifflt 
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fii) iz&wrzmsit, jt«:aifi-r««»T*4it*« 

[0 17 4] ftl%*ftl3 1 1 2iC«tO, EL$f^ 

So 

[0 17 5] ^iC, SI 8 (B) i:^~9"<fc 3 iC> fiJPSli 
3 10 2 sH^f£S« 3 10 1 <h*gig:ISI 3 1 

nx^\zmmm3 1 o 2*ibu whh^^o 

TB7';ftAoy>it/T=7«;ft)S* (C 1 F3) £ 

l/i. Sftgte&lC 500sccm(8. 35X10 -6 m 3 
/ s ) tU, SUSJE^tt l~10Torr (1. 3X1 
02~1. 3xi03p a ) tttlSI^. £7c., &9fi 
&t*£fi (AS!Wfctt2 0-2 7*0) T£lr>. 
[0 17 6] yU3>IIJl7f>^JW 

si, ^b->'ja>K«x-y^>^$n^t^o bps, £7 

-Wb&IPItf^BBTiltTiiJfWJf 3 1 0 2*<aj?Wlrx 
y7>#2ti* WtWKB^iKliisns. ftis. no 

3 1 0 4SrjCELig»jfflTFT 3 1 0 5WiSttItt^l 

mmmmm3 1 o 7KBfcttT^*fc«>=:7y{fc**;!r 

[0177] *ms«©»^. mmm3 1 o 2(j»ml 
n^^f^T^^a« 3101 <t*e^ 3103 

H$n^„ TFTRtfELJfrpttfcBSSSUi 

LT»j«snT«ria*«, ->-u>^«3 1 1 3tc^$n 

[0 17 8 ] &*s, CC-CHf«lt»3 1 0 2 «Q|flUh« 
X>y^>^$nTli< ZtlZfeZtf. *ip^fi£*«3 1 

0 1 *^^<3&-5£^tC^$nSST<DR#K^fi< 

-r««^aX?»AX(K3 1 0 1 3 -f >MJIT 

[0 17 9] &*i**ig«SJ-C«*ll8IS 3 1 0 2&H7 7 
{bffi*^X#fflaT(C*5^TX^^>^-r-5C<hT-^4 

1S3 10 lffi**€>ifKJl3 1 0 2KU— If-ftSSBtf 
U fJ8tJf3 1 0 2 £a{fc£-fr3;i<hT-i!t^f£»ffi3 

1 0 1 SUmi^KlTfefiH. U— If 

-^^s^^s«3 1 0 1 ^aig-r^ck^jc. u— y 

-7t»a^£^^fiESS3 1 0 1 ©«R£ £3£3tt 
Ta&R****. 0iJAtf*^B£SS3 1 0 1 so 



«?0 

YAGl/-1f- (1064 
nm) , H2i9!E& (5 3 2 nm) , ^3i«U|$ (3 5 
5nm) , ff§4iftl$i£ (2 6 6 nm) ) $>-5>WSx*-> 
VU— tf- «fi3 0 8 nm) SrfflU, *M*tf-A£J& 

/£S*£3 1 0 1 tLT*7^iSSfflH5<!)T?»ntf, 
YAGU-!f-Oi*j([, S§2iftp$u B3fiii3j&£:ffi 
(A, 5fS L < te^ 2 i« Pit ($S5 3 2nm) £fflt^T 

[0 18 0] tf-3t*fflt»TS««*ff 5*^, 

fiJPKJf 3 1 0 2 tLTflgWf SV- !f-^T»b-r-5 

[0 18 1] tf-3tt*fflt»**ffi©a*^C. 
WSIB 3 1 0 2*^Jg{Cj;oT^3*<5^£T*^ 
dM3 1 0 1 &M$£tZlz 5 lzLT<b&\,\ ZL<Dm 

^ imbu 3 1 0 2t~mmiRm\zmm-?%&?u®m 

[0 18 2] £-3 LTv-'J >^W3 1 1 3ICTFTR 
tfELas^s^L-fce,. 018 (O tc^TJ;5{c, m 

2mmm3 1 1 4£»»*u m2m^Mf&mw.3 1 1 5 

£&5D£fc>i±3„ ^2timm3 1 14ilTIJ»b 

[0183] £ 5 UTJlW^J*** 3101*^^2$ 
■=F»J*8«3 1 1 5^£TFTRrJEL^^$n 
-5. ->-U>y« 3 113, tS2*fM 

»S3 1 1 5lC«toTft*nfcEL**g«*»*Ci: 
C^Ty-'J>M3 1 1 3tS2^lfM 

a«3 1 1 5*H-«»£T*£iM^«*#»*L<fc 

[0184] *ms«»c«fct)fp«anfcEL«*s« 
a. u >if« 31 i3tm2 m^Mf&mm 3115 

t}3 11 3£JS2 3(6 ; p»J«3S«3 1 1 5tLT7 p 7Xf 
7i'lSiffll^:t^T^, 7k*y7'MELS^ 
SB £ ffrS-T ^> d t h 51 T- * 4 . 

[0 18 5] fcis*Hli6«tt. *^Jl~6IC^b7cP 
J5E£. gS(Cffl^t>-&THig-r^)Ci:^Pltg-C i ^-5. 

[0186] («^«sj8) ^.mmmx'it. el«ssi 

CDS®^^7c«ELS^S«©^gi5IC. DLCl^i 

[0 1 8 7] @1 9 (A) H*iB^frlCDLCI»*»rit 
bTcELg^SMOWSS-CS-S., SS3 2 0 1±ICX 
-f7f>?'fflTFT3 2 0 5i 1 ELIifflTFT3 2 
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0 4tt>mf&2nT\,*2>. 3 2 0 3BELifT^0, 
E LiKKjfflT F T 3 2 0 4 CioTE L^^ 3 2 0 3 IC 

[0 1 8 8 J X-i 7f>yfflTFT3 2 0 5, ELigg) 
fflTFT 3 2 0 4S7JEL*^3 2 0 3«->-'J >^tt 
3 2 0 2 ty-;W3 2 0 8 IC<toT^^nT*50, 
^Mfr^fr$nT^3. 3 2 0 9«?l#lsIbSE^T* 
D « ->-;M*3 2 0 8 tM3 2 0 1 tOKSrffioT. 
EL?S^3 2 0 3tfmi£tlTc£r$<D?UzmiiiVT^ 

[0 18 9] 3 2 1 OttDLCBtT?»0, EL^f 32 
0 3 ?SJ* S nfc^ M *HJ b T Iri * 5 1 # EI b E* 
3 2 0 9 ©— 85£|*HT. ELS*814#«BoTl» 

[0 19 0] ft^lHtfflfctitvrDLCltojftKtt. 
ECR^XVCVDft, RF^XVCVDS, ufe 

DLCl©#ittTll 1 5 5 0 cm"l< ZWZ&tt 
f*©t:-££Wb. 1 3 0 0 cm-l<*e>^l:I^07 

fcB#(Cl 5~2 5GPaO««S*ttl>3»iSt> 

T*. ftn:/?*^ 

HI 9 (A) ©ct5(C«S^DLC^[T®pr: 

[0 19 1] £fcDbCBI«. ^^fcirjCTKCDiiA^K 
<©{-#3&Ti&5. «toT*SU6^J<D<t'5lC->-;^3 
208£g?£-5KDbCIK32 1 0 £JgfiJcT5 £ £ 1 

■T«K3&*. ELS^3 2 0 3*t^SnTt>S^|BJfCjl 
AT -5 © £ <* Z. i #T * -5 . 
[0 19 2] fcj3. DLCI321 0 *»J*-T*IRK, 
ELff 3 2 0 3*«!l5**Snfc«IB<onK«ttlbT^* 
3l#[HbiEi8g3 2 0 9©-gB£, 

^.fc^lcU Db CIK3 2 1 OMiil/y^ hV7^ 
£B£2cT5. DLCI3 2 1 OtBt>nTl»ttt»5l*0 
bKi&3 2 0 9©-gma, S*14^«K3 2 1 3lC=ko 
T, FPC3 2 1 1 \zmtft,tLtzFPCm%i&3 2 1 1 

[0 19 3] 019 (B) II EL*jj*g«©J8«K:D 
LClJMLfcl^©, ELS^SI<DSfI0T* 
-So X«3 3 0 l±l;:7W 7f>^ffiTFT3 3 0 5 
<h. ELlllTFT3 3 0 4tAiM$nt^. 3 
3 0 3BEL$fT$f3, ELWTFT3 3 0 41; 

ioiELif3 3 o 3ic«En*«aE!Ww«sn4. 

[0194] X-f7f>^fflTFT3 3 0 5, ELS1 
fflTFT 3 3 0 4&t*ELii{^ 3 3 0 3«->-'J >tfti 
3 3 0 2 ti/-)imZ 3 0 8ICck-pTg&£ftT43 9. 
51-aA»6B»rSnT«r»*. 3 3 0 9 l23l#[UbiJ«!T-& 
0. ->-;M* 3 3 0 8 t&&3 3 0 1 £©F.3£iI-?T. 



(17) 

ELlf 3 3 0 3*«SBWSnfc^|BI©n«C«iabTti 
-5. 

[0 19 5] 33 10liDLClt**0, EL*f 33 
0 3 jtfffitja nfcffiM©niC«Hi bT 51 *ig bSEi& 
3 3 0 9 0- gBfcRfcHT. x— 'J>^**3 3 0 2©— B 
t. lfi3 3 0 1©-gCi, y-M3 3 0 8 t?:Io 

[0 19 6] DLCI3 3 1 OH. KiSifc <fcl*'*©jt A 

io «3 3 0 8SB5J:5l:DLC(t33 10*Mt4i: 

ELff3 3 0 3*>«»SftTl>4fiW 

[0197] il 9 (B) TSbfeEL^glB, E 

K3 3 1 0«**l/TU5OT. DLCI3 3 1 0 ©fiE 

[0 19 8] &i5. DLCI331 0 S^TSIBK. 
EL^f3 3 0 3&m$iZnTz&ffi<D9\-\zmihl,T^2> 
20 ?l#(HlbE^3 3 0 9©— gC*, l/y7h7^^fT*S 
5J:-5fc:U DLC13 3 1 0MIiUyXh7X^ 

dlci3 3 1 o\zmt>nx^ti.^\%® 

Vmm3 3 0 9©— ««. SStt«ll3 3 1 3(Ccko 
T. FPC 3 3 1 1 \ZWLtf<Z>nfzFPCm&&3 3 1 1 

\zmmznz>. 

[0199] tz&*^mmit. nmm 1 ~ 7 tc*bfc#t 
f&t, nmz&fr&tiikxmm'tzz.tiimmv&Z). 
[0200] mm&i9) *mw&$zmvxwrfi£ntz 

tot, «**« : F«»<!D**fflJCffl^*Ct36«T 
^JA«, TV»2l*S:*iBiBT«Jfr«Ktt**ft 
3 0-f>^K± (ftS«Ktt4 0-f >?Ek±) OELf 

[0 2 0 1 ] fcfc, EL^gglCtt, /V;3>»r-f 

»ELS*gfSffll^u^5Tf5. 
[0 2 0 2] ^©«^t*5!W©m^8IStbT«, fx 

(A7K7v>hT-fXXH) . tk'y—>3>yX 

H^S^gS (AttttlCtiDigital Versatile Disc (D 
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